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vay discharge capacity is only about 21% of the PMF peak outflow.
The 1/? PMF would ovcilop the earth embankm:nt and would pr -bably
cause failure. Therefore, in accordance with Corps of Fngineers
ecreculng criterfa fmr seview of spillvu? avequacy, apillivay ciaa
city is consldeicd "seriously ifuudequate’ and the dam 3. uzses:. @
as "unsafe, non-emerpgency’ . N

GThe clasuification of "unsafe" applicd to a daw becaune of a
seriously inadequate spillway is not meant to connote the same
degree of e-ctfency as would be associated with an ‘‘unsafe' class-
ification applied for a structural defficiency. It doecs mean thar
there appcars to bc a serious deficiency in spillway capacity and
if a severe storm were to occur, overtopping and failure of the

dam could take place, sipgnificantly increas ng the hazard to loss
of 1ife downsticam of the dam.
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Hydrologic and hydraulic analysis indicated that maximus spill-
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PREFACE

This report s preparcd under guldance coatained in the
Recommended Cuidelines for Safety lospection of Dame, (ur Mase |
Investigations. Copies of these guidelines aay be obtaiacd from
the Office of Chicl of Engineers, Vashingtas, BH.C. 20514, The
purpose of & Mase | Investigation is to identily expeditiously
those dams which may pose hasards tv humas life oFf property, The
assessacnt of the gensral condition of the dam 16 dDascd ypon aveil»
able data and viswal inspeetions. Dotalled javestigetion, end
enalyscs involving topographic mepping, subsurface (avoatigations,
tosting, and detailod compitat iooa)l cvaluatione are bBeyond the
scope of a Mase | Investigeation, howwer, the (Bwes(igetion js
intended to ident iy any ovod (or such studics.

In reviewing this report, (T showld bo realiesd (hat the
reported condition of the dam (6 Dased on obeprvet lone of fle)d
conditlons at the tine of laspection along with dete svaiiadvie
to the inspeclion team. 18 Cases wherw the foservolf wes Jowsited
ot deatned prior to (nepection, such ACLion, whilec Tapfoviag (he
stability and safety of the dan, Feonsves Uhe aorml 1oed on Che
Struclure And ey AbsCute Ceftaln condifions Which Aalght ot herwlae
be detectadle Ll (nspectod onder the normel operst lng envisonmen
of the structore.

it fs laportant to sole that (he condition of ¢ dan Jepends
0f AuURerous ABd Constantly changing Internal and estetnei Cons
ditions, and (s evolationary 18 natute. It wuld be Tocottect
to assune ot the present conditlon of (he dan will contings Co
u‘nuoc the condition of the dan st sone point In the futute.
Only through [requent Laspections cob etsdle condit lone be detected
ond only theough cont ineed cofe and selatenmdce can (hewe Conditions
be prevented of coftected.

Mase t laspections ate mat (ntended to provide detsiled
hydrologic and hydreel ic anl{us. In eccotdence with (e ea:
tadblished Coldelines, the Spi hnz fest Flood i bewed oo the
est ineted "Probeble Maximaw Flood (ot the tegion (grestest
tesscnably sible stote tewoll), ot freactions Uhetenl. Becsuse
of the negnitude and racity of sexch o stote event, » finding that
& spillvay will not pess the test (lood should wmat be intetpreted
88 necessatily posing @ M%My inadequate condition. The test
flood provides o seesute of telative spillivey copocity snd setves
88 an alde in detetwnining the meed for sote detsalled hydtologic
end hydravwlic studies, consideting the sive of the den, ity
generel condition and the dosnsttesn denage potentisl.

The Phace 1 favestigation does pot incliude on ssvessment of
the need for fewces, gates, no-ttespassing signs, tepaits to exs
isting fences and tellings and othet items which sey be needed
to nininite ttespass and prtovide greoter secwutity for the fo-
eility and safety to the poblic. An evaleation of the ptoject
fot complisnce with OSHA teles ond tegulstions is ealeo excluded.
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Dueruiow T 2 Black Crock Retervoir Dam (1pillway ) = 673,81
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11 NATIONAL DAM INSPECTION PROGRAM

PHASE 1 INSPECTION REPORT
NAME OF DAM: BLACK CREEK RESERVOIR DAM, ID NO. NY 00182

SECTION 1

PROJECT INFORMATION

1.1 GENERAL

a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through the
Corps of Engineers to initiate a national program of dam inspection
throughout the United States. The New York District of the Corps
of Engineers has been assigned the responsibility of supervising
the inspection of dams within New York State. C. T. Male Associates,
P.C., has been retained by the New York District to inspect and re-
port on selected dams in the State of New York. Authorization and
notice to proceed was issued to C. T. Male Associates, P.C., under
a letter from Michael A. Jezior, LTC, Corps of Engineers. Contract {
No. DACW51-81-C-0014 has been assigned by the Corps of Engineers
for this work.

b. Purpose of Inspection

The purpose of the inspection program is to perform tech-
nical inspection and evaluation of non-Federal dams to identify
conditions which threaten the public, and thus permit correction
in a timely manner by non-Federal interests.

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located on Black Creek upstream of the Hinckley
Reservoir, about one mile east of the hamlet of Gray. The dam at
its maximum section is at Latitutde 43 degrees - 15.3 minutes North,
Longitude 74 degrees - 55.7 minutes West.

312 Access to the dam is from State Route 28 north to the
Village of Poland, then via State Route 8 and Hurricane Road (County
Route 8) east to the hamlet of Gray, and then southeast via Bull
Hill Road (County Route 129) and Black Creek Road (County Route 147)
to the dam (see Vicinity Map).




The official name of the dam is Black Creek Reservoir Dam
and the official name of the impoundment is Black Creek Reservoir.
The dam is popularly known as Gray Dam and in the past has been
called Tracy Dam. The reservoir is also referred to as Gray
Reservoir.

b. Dam and Appurtenances

Black Creek Reservoir Dam has an Ambursen-type spillway
section with earthen embankments extending from the ends of the Am-
bursen structure to the abutments. The dam is about 385 feet long
(including the spillway), about 35 feet high, and the earth portions
are about 25 feet wide at the crest. Between the Ambursen structure
and the left abutment the embankment section is about 85 feet long;
between the Ambursen structure and the right abutment the embankment
section is about 200 feet long. Both embankment sections have an up-
stream slope of about 2.5H:1V and are protected with riprap which is
12 to 18 inches in diameter. The downstream slopes of the embankment
sections are about 2H:1V. The specifications for the dam call for a
mixture of "'selected clay and gravel' in the embankment upstream of a
concrete core wall, and for gravel downstream of the core wall. A
progress report on the construction of the dam, dated May 28, 1906
(see Appendix F3-19), makes reference to a foundation of 'very fine,
dense, clayey, sand completely interlarded with boulders of all sizes."

The dam has a 99-foot-long overflow spillway that consists
of a reinforced concrete Ambursen section with 10 bays (9 buttresses),
concrete training walls, a concrete upstream face, and a timber plank
downstream face. A log sluice 8.6 feet wide by 6 feet high, stop-
logged shut, is located near the right side of the spillway crest.

At the downstream end of the spillway there is a concrete apron about
25 feet wide.

Inside the spillway section, in bays 3 to 6 (numbered from
left to right looking downstream) there are four 24-inch-diameter
cast iron outlet pipes from the reservoir which discharge underneath
the spillway. The outlet pipe in bay 3 is controlled by one valve
at its downstream end while the remaining outlet pipes are each con-
trolled by two valves in series. Access to the valves is through
a metal hatch on the downstream side of the spillway in bay 7.

bl. C. Size Classification

In accordance with Recommended Guidelines (Reference 1),
Black Creek Reservoir Dam is classified as '"intermediate' in size
because the maximum storage capacity at top of dam iIs 5,848 acre-
feet (within the 1,000 to 50,000-acre-foot range). The height of
the dam is about 35 feet.

d. Hazard Classification

In accordance with Recommended Guidelines (Reference 1),
Black Creek Reservoir Dam is classified as having a "high" hazard




potential. This is because it is judged that failure of the dam
would significantly increase flows downstream which could cause loss
of more than a few human lives and appreciable property damage.
Downstream development that could be damaged or destroyed by a dam
failure includes: a road crossing (County Route 147) located about
300 feet downstream and several dwellings in the hamlet of Gray
located about 1.5 miles downstream (vertical drop from the spillway
crest to the stream next to the dwellings is about 60 feet).

e. Ownership

The dam was originally constructed in 1906 for the Con-
solidated Water Company, a private water utility. Presently the
dam and reservoir are owned by: :

City of Utica Board of Water Supply
P.0. Box 345

1 Kennedy Plaza

Utica, New York 13502

Attn: Russell S. LoGalbo, P;E., Principal Engineer
(315) 798-3316

£. Operator

The dam facilities are only operated twice a year, in the
spring, by Water Department personnel from the City of Utica. The
dam has a caretaker who lives near the dam and visits the dam daily.
The caretaker 1is:

William Farber
Gray, New York
(315) 845-8299

B Purpose of Dam

The dam is presently used for flood control of spring
runoff and to supply compensation water to Hinckley Reservoir. The
compensation water is to replace Hinckley Reservoir water used by
the City of Utica water system.

314 h. Design and Construction History

The dam was constructed in 1906 for the Consolidated
Water Company of Utica. The designer and construction contractor
for the dam was the Ambursen Hydraulic Construction Company, no
longer in business. Data concerning the original design and con-
struction can be found in Appendices F2, F3, and G.




In the past, several of the outlet pipe valves have been
replaced. The timber deck on the spillway has been replaced several
times, the last time being in 1974. Also in 1974 concrete repairs
to the downstream ends of the spillway buttresses were made. There
is ?lso evidence of concrete repair work to the spillway training
walls.

There is no knowledge or record of other construction,
modification, or major repair to the dam. Refer to Section 2 of
this report, as well as to the Engineering Data Checklist in Ap-
pendix F2, for a complete discussion of the design and construction
history. Selected drawings and other enginecring data are included
in Appendices F3 and G.

i. Normal Operating Procedures

The caretaker visits the dam daily and records the water
level. The water level is normally at or below the spillway crest,
with the valves on all four outlet pipes normally partially open
(5 turns open). In the spring of each year all four outlets are
completely opened by Water Department personnel from the City of
Utica and the reservoir is drained to provide more flood storage.
The reservoir is then allowed to fill, and when the water 1eve§
reaches the spillway crest the valves on the outlets are closed
back to their normal position.

1.3 PERTINENT DATA

a. Drainage Area (square miles) 23.99
b. Discharge at Dam Site (cfs)
Spillway (W.5. at top of dam) 4,490
Outlet Pipes (normally partially open)
- (one fully open w/W.S. at top of dam) 90
- (four fully open w/W.S. at spillway
crest) 310
Spillway & One Outlet Pipe Fully Open
(W.S. at top of dam) 4,600 +

Maximum Known Flood (estimate based on
2.2 feet over spillway crest recorded
on May 3, 1914) 1,000

c. Elevation (feet -~ NGVD) :
elevations are based on elevations found in a report
titled "Gray Reservoir Capacities' by A.1. Lashure, L.S. (see
Appendix F3-78) and are assumed to be in feet above mean sea level
NGVD (National Geodetic Vertical Datum of 1929). The drawings of
Appendix G were also useful in determining elevatfions. The elevation
base of the drawings in Appendix G is 1220 feet lower than NGVD.
Top of Dam 1316
Design High Water Unknown




Spillway Crest 1310

Entrance Inverts of Outlet Pipes 1283
d. Rescrvoir Length (feet) - at spillway crest 8000 +
e. Reservoir Surface Area (acres)

TB{ ol Dam 431.)3

Spillvay Crest 322.7
f. Reservolir Storage (acre-feet)

Tbt ol Dan $,848

Spillwvay Crest 3,584
g Dam

Type - Ambursen structure, with earthen eabankments between

ends of Ambursen structure and sbutasents.

Length - About 385 feet (includes spillway).

Height - About 35 ‘eet.

Top Width - About 25 feet (earth portiomn).

Side Slopes (embankment sections) - Upstream - About 2.5H:1V.

- Downstream - About 2H:1V.
Zoning (embankment sections) - Specificatlions call for sixture
of "selected clay and gravel"
upstreas of core wall, and
“gravel' downstreas of core
vall.

Ispervious Cure (embankaunt secticns) - Concrate core wall

extending from Aabursen
structure about 200
feet toward the right
abutsent and about 85
feet toward the left

. abutsent.

Cutoff (embankment section) - Depth of core wall reported to
be 4 to 12 feet delow original
ground surface.

61 Cutoff (Amsbursen section) - Drawing dated March 21, 1906
(see Appendix G-1) shows concrete
cutoff walls of unspecified depth
at both upstreas and downstreas
toes of Ambursen structure.

Grout Curteain - Unknown for both embankment and Ambursen

sections.

h.

Spiliwa

1553_:‘5verflow spillwvay. Consists of a reinforced concrete
buttress (Ambursen) section with 10 ba{s. an upstreaa
concrete face, and a downstream wood-p

anked face. |
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Length of Veolr - 99 feet (includes 8.6-foot-vide by 6-foot-
deep log slulce normally stop-logged claged
up to spllliway creet).

Upstrean Channel - Reservolr immediately upstream of spillvay

section with approach hetwoen the spillvay
training walls.

Downstreas Channel - About 23-foot-wide concrete paved apron

from toe of spillivay-plank~gection to
natural stream channel.

1. Outlet Pipes
STae - Your 2&-inch-diamecter.

Description - & cast iron pipes in separate hays of and
discharging at bottom of bays of spilivey
section.

Control - Valves with handvheels. Two vslvea each on )

of the pipes and one valve on the fourth plpe.




2. SECYION 2
ENGINEXR ING DATA

2.1 DESICGN DATA

e. Geology

There s ne gnloﬂc inforvation available (o the datas
for this dam. The following informetion was abtained from cur-
rent foota-gtc neps and publicat ione (see Reforvnces 29 and W),
as well as from the site visict.

Plack Creek fReservolr Dam (6 located at the approsisete
border between the generally hard rock types of the Adirondack High-
lands and the weaker cedimentary rocks of the Mohavk Lowlands of
the Appalachian Plateaus Province. Due (o the presence of extedsive
Quaternary soll deposits In the vicinity of the dan, the underiying
bedrock ot the dam site is not pown. Howwwer, on the basis of
bedrock mapping Lo the area cact of the dawm, the bedrock ot the dan
site is inferred to he grelss of uncertain age. Vith respect to
reglonel guﬂog!c structure, the dap ls inferred to be loceted ap- (]
proxisately along the axls of an east-northeast pl«n?lng anticline
which has n ol east of the dan site. Mo surficlal geology
information s evelladle for this ares, according to » persons)
conmunication from the Mew York State écologtul Survey.

d. Saubsur face lavestigations

A progress report on the construction of the dan, doted
ey 28, 1906 (see Apnosgx F1-19), sakes reference to # foundation
of "very fine, dense, clayey, sand completely interlerded vith
boulders of eil sizes.”

€e. Den_end Appurtenances

The den vas designed in 1906 by the Asbursen Nydraulic
Construction Coapeny, 176 FPederal Street, Boston, Massechusetts.
The fire is no longer in business. The Ownet has seversl prints
of various design/construction dravings. These sheets are reproduced
at reduced scale in Appendix C. 1acluwded in Appendin F) are con-
struction specificetions for the dan (see Appendia F3-1) as well as
a report on the p sed reservoir and dan the original owner
(see Appendix P3-1)).

The specifications for the embenkment sections of this
dan call for a sixture of "selected clay and greavel™ upstreas of s
. concrete core wall, and for "gravel” downstress of the core wall.
! A’SG ress report on the construction of the das, dated May 28,
1 ro?”' Appendix F1-27), indicates that the core wall was built
on ;hardpcn" at depths of & to 12 feet below the original ground
l' sur face.




2.2 CONSTAYCTION MiSTORY

8. Inisie) Constywetinom

The dan was constructiod ia 1906 by thw Asbureea Mydreulic
Construet ion Compamy, the cane (irm tThat dosigaed the dan. Sowvers)
progress repofte on the concirweiion of thw dan can e found starting
on tx FI=19. Mo other recorfds comrerning (he aclyal construc:
tion of the dam and Appurtenances Sfs knowe (o exlel .

A brief seview of the commirwtion history, as can b
detornined (ron (he design/conctruction dranings anld spocificat ions,
con be found on Appendix F2-).

b, medifications, Sepairs, sed Wajsconnmcs

Is the past, several of the outlet pips walves dave heen
replaced. The Linter doch on the dovastrear side of the splilivay
has been replaced several tises, the 1act tine Peing 1974, Aleo ia
1974 concrete tepairs to the dowastrean ende of the spiliway dut»
tresses were nade. There [+ also evidence of remeir work to the
spilivey tralning wolls.

AR acceoss hatech to the (2¢i?s af the Adhurees section hee ‘
6100 beevn lastellied (0 the dowast~:- - ide of Uhe spliliivey. Thie
few hatch is aow weed ia plece of ¢ ‘13 sccess shalt on the tigt
otds cf the spillvay.

¢. Ponding Rewediol Vorh
Thete erte a0 nowt. ; ans fu+ sy tesedial work ot the dms.

2.3 GPEMATION RECORD

e. lespections

The only known Laspections of the das by the Ownet ste
contained in an Englaeer’s Repott the Aabutsen ineetring Cos-
pany, dated 1963 (see Appendix Fl-4i5), which generally concetned o
proposed calsiag of the dan and spillvay. This tepotrt, however,
also conteine several inspection tepotts for the dae.

The oldest {nspection contained in the ineet’s Repotrt
1is @ Novender 16, 1948 inspection of the das by E. N. Buttoughs of
the Ambutrsen Wydraulic Constrection Compeny (see ices F)-62 to
P3-68). The report noted that “ispetfections es thete aste in the
structute (concrete) seen to be the resull of rock pockets snd
lack of spadiang as well as the effect of ovetwet conctete.” The
esdbenknent was noted as being pootly constrected with “steep snd
irregular” downstresn slopes. 1t was noted that cownterforts on
each abuteent neer the spillwey crest had separated from the abut-
sent. The report also noted that "thete appeared to be no rein~
foreing rods thet showld have tied the cowntetrfort(s) to the




animenEls)." The feprit Hilch Puestioswd wniied ob)y of The
sounterforte of (e efllilne) oMudmiil s wcie voRsl ucliod allh
reinforseting stesl. Mok spilives buicil s melc Noled ar belig
“in pefpendienlar ol leamenl’t ol sppueiad Mol (o hevs Moved.
Evidunce «f tes daways €5 tThe +p2ilee)y opimetitis ot TSels dAownr
straam onds wos wolud. ™e Weljeah romfels fore of (e apidlwey
ssar the tefl almulnenl wie dolsd fo Codisll Uhe “poctest spot of
tomctotn’. The fepotl alnd thelf (Bufc bivic oot problons sith
sone of the velvee wades Tha spiliieer Bus o (Fecsimg and (tel (s
flons slad wae fowughaned Rem Lo §Foel sxlon. Pilually the soport
Salnd Ehal Ihe downeltean slcpe of The Wit ssssce wite "badly worn
away’, the ofjginel wesee o0efl et stcpe wofe FPusliod Neatly
eff In pleocue”, v tha FInber wwlbeer J0elde The +p))lwsy was In
"Bad ehape” .

An tacpuellon fepust Jated Saly 16, 198D Wy B, F. Wrletior
(ees Appendices FI:3% to FY:39) was aloc paft of (e Saginens s
Repott:. ™ie fupott wolesd (hel he “downel fear ohbmibhont o) ope
was never [Latened ol vufy olisep’. The comdigion of (hs spiliwey
adutment counfeffotfe wae 4les Mool fo e shoglt The LaNc @s ol
sefved I 1%8 with av swldencs of fopmife. e Joft epldiway
APuENent wae wow Aolsd, howewet, fo By (11ted (ato The opiliwey
section. The condifilon of (he spillivay cotciots wao Moled o he In
MBowt (he cate ot <+1ighily wofee ohape (Suk (4 1948, agein with no
evidencs of tepalite. The waliway lmide he dap wae noted (o be in
excollont ohape.

The dan was (aspected on Joly 20, 19913 by (he BV Joteet:
vatlon Commiselon (ree Appendicee F1:3) o F1:40). The don wae dee:
etiPed oo "in gord condition”. A phuto of the den tokenw Jutimg (Hie
inspection s lacloded ae Appendis P34l

The dae wes slec laspected by the AVR:DEL om Bertenbet 14,
197) (see Appendin F2:74}. Thie tepott todicoted that the conctete
of the daa was showiog tliane of weot, hand ervaved teinfotecing atee]
in places, and tevuited aujor tepmi¢t. The teport slen nnted that
thete wae svidence of petiodic mainterance being potiotamd. Photoe
tahen deting the inspection are incloded on Appendis 377,

. Petfotmence Qbsetvatione, Vetet Levels, snd Dliochatges

Recorde of pillvay cetflow (depth of flow ovet the opiil-
way) exist froe Janwaty 191& to the precent (cee cuamsty on Appondis
F3-8)). The higheet recatded level of ostflow wne 2.2 fert owvet the
spliluay crest sad occwtted May 3, 1914, Pepth of flow ~ver the
spillivay continees te be tecotded on dailly tepotts which ste aent
aonthly to the Veter bDoeard.

e. Pest Floods aed Previces Fellwtes

Thete heve been 70 knoon floods at or previcus falletes of
the dam.
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2 1.4 EYALEATEOR
.. Msationiie;

Ar Jtatud wa Spgemity T, ewgliccring Hdeals and Fuced ds
fofr ing 2ad wete ovelioble foom 10 Osd ond (Tt Nan Salet) SectIown
of IRe NILORK. Mhle 2olle wne foriownd, wbd copler of ol of the
folavant Focusde Fonmid ofe Law lulad A chdomodogical ofdled In Apr
pondtense FY ot €. puwadie F7, Muahilst fod Cobetel thglness ing
Date and tAascsviow wlih Dol Ownat, alao comtalne leftinewd oyl neot
tag tafosmeniton. & snsfond pemphlet C1tlcd "OlufF Mool Vealuatbile
Batutiel Netowtea Nelss’ wae d540 @ralieonlc (4ap (he Owhed and conr
tataed aeslinl IAFosRalton ol She Jah, Bt swe Nt appended (o
thie dupurt.

Mentiable defe conelelod of Frowlage, somet St ion spec s
Cleattone, soncitwetion foputie, Jhepuutiot tupodle, phictosr, JIstisre,
R sapineet ¢ Fopodl, cadue ity Refa, SR Mns Lwe Elochatge dmfa, Buch
Qatla 20 eonpletes design Ftevisge, deelgs colrwlint Jome, twmeodd A)aw:
tage o cumplete dale N fowrdel Jorn el anmtikiend scile wsis o
evatliable. ™e tauh of eaed Ja:Repdt ooy lrseting Jale fdows wot pey:
olt # conpteleneive tovien. Metsiote, he srviietle dete wae nont
adegante By Lteell to purnil o evessupwet of tte 2.

¢. Volitiey
Pused o Fleld sheotent lom a? ctuchimg, soms of (he dote

ts rot vetid. Oawinge of the eplilowr soction 4iffet in cottaln
aspeets from watl steelily exiete In the fleld.

T™he log elulce 1e omly showt Dl ae wide (9.6 foet) o0
the deawinge ladicate (oboat 1* feet chown on Appendis C: 7).

™he eetlet plree ate located In Spye 2 to 6, tethet thon
1o bays $ te 9 o muted e Agpendie G2,

The eade of the Puttreerer Sutwwen Say 7 ond by 10 do
fet enlet as shown on Aopeadie €2, The ewde of the butiteases
;n tho:oam conelote af 8 2ingle s0l1id comctete ctep Yetocen heye

o .

The celevat ion Peve of the Franimgs (0 Appendiy C appests
te e abowt 1,220 feet lower than WV,
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% SECTiOon 3
riscal INSrECrion

30 od bt

o, GCeneinl

Blachk Crooh Reessucis Dan wie inspsniod ob Juke 3, 1861,

The (ncpectiion party (seos Sinenmils B:)) wie aucompanicd by Wf.
fucesll Lo€alhn, Peincipel Taginess of Ui DN Jew Bowtd of Netes
Suwppls (Ihe Ounes). The walhef o ovrcael ol wafs, with
SAOWETe CEoWEFing Afouned o, The water euffere wae of Shout
the spiiivay ctuet, tL 1110, The Tlomsl fmepec Clon teeddjot o
106 luddad an Appondis B, Whiie colnctimd pPolor (aben dufify (he
inepsciton ate 10 nded |4 Sppendis & el ae The Overview Photo
ot the Poginninmg of thie toprt. Appondis 4] (o ¢ photo jadesr
e .

»>. bDe

Thete is oo ovidowse of sloughe of +lides of (e eshanieont .

Crest - There s essentially so vegetotion, except for some ‘
scﬂn AFR3E 20 Yow onedie, B EE ceuet ~Ff 2l arberbmeat hel woen
the Aduteen spilivay st ture and the lefl sbutaent (see Phato A:7A),
Suell trecs atd sume Freeh afe gfowimg on Uhe ctestl of (e enbhantment
seet ton Pelueen e Abuteew sttexlute and the ¢lght shutment (epe
Mete 4:20). e top of & conctete cote mll Is visihle mest the
Govest tean edge of he ctest of heth ctbarinedt sections aad ertends
the ontite leanth of he onbaniaewte.

W : The opsttean siope of bath enbonkment esecs
tione (e v - tees sl some e, s Le protected with tip.
tep dent 12 to I8 lnches I sliee (see Photeo A-3A).

&G_W + The doemettean slope of hoth envbankment
sectione e covete * denve groeth of treee ond biweh, Which

sehes it ispecsifle te lacpect the slopes sdegquately (see tos
A<30 el A-%A).

s « Deth aintoents sppeet to he soll; mo bedroct
sutetnpe wete cetved In the vicinlity of the dan. Thete Iz » =nft,
wet area with tust stalmed stonding water st the lowet patt of the
contaet between the downsttean slope sad the tight shutment. A dirt
teed, peralliel to the wlley, ctosses the left sbetment ment to the
ead of the cabankaent.




€. Mpirtenant $tewtutes

1) Spttleey snd Placharge Ohanmncl

™e epilinasy Ls o Antaysrest (cotc¥cle Puttrces) overs
flow scellon with ¢omcoclc Tralnibg walls, o comderetle wpstrcan face,
and o ELaPer ! anl Bowasffean faxx Qoce Chaciwieon Pholc and Phutuas
834 and X:38) . fasllde thc Mulwfson scclioh (hefc wafe 9 Bylticoacs
(10 Baye) wilh o woodders walbkway Thfough Clat that peovides access
e the suflst pise weleeos.

On the wyetduan fere of the Anthufocon srillvay scetion
the erncrfelie te ofodel ad some tffugate e ceboscd, Thefe is @
dlagonat ¢terh 1 Ehe wproffean face fron the fis%t si1dc of the spil)s
why €foef down alony the fors loee Photo A:-8A),

™e Isfr tratntong wall of ehe spilluar 18 In pooasr cone
ALEtlon and Bemde and Ellte (nlo W apiilwar channel at 1¢s upstFoam
ond {ese MHoto A:88), The coputctlorte upetfeal of the Ccofe wall
and the ¢cofe wall 1tenlf afte #)) cerntatad from the Jecft training
watll by coversl tnetme. ™Me flrel coumtorfort downsiscean of the
eote wall te exarefa? from the Bofl Creint>: wall & atout & Inm.
chee (eee Photo X:80). Othet sowmtcrforte o the Joft Crainin; waldl,
downettuanr sf the eote wall, have epallcd comcteto, 2ieintonrated
conetete, A svpneed frinfofeling stewl. 1t s poseible that the
cBen wq!@'!?‘e?‘-'q‘: wat? sad cannborbest Tgpatmtma vyl Tmpprecrrtang
ate not esinforced with eteel. ™Mere 1o & ctack In the Jeft (taining
wall, aPout /2 Inch wite, (fon e Cop of the wal) Ao to t(he
sptitwny crent (cee Phots £:38). Thete Le o latge epalled ates

th erpored teinfotcement at the 2pilluny cteat/left teaining wall

intetface. AL the downelitemr end of the wall, aloneg the bottow,
the wall §e aler epalled and Ite reinforconent fs expoaed (rec
Metos A28 and 2:78). T™ete Lo » latze disgomal ctach at the
downsttemn end of the wall, allect about onme Inch herizontall,
that “as Peen tepalited with new conctete added to the ond nf the
tratoling wall., Ovet the entite left tealining vall the conctete ia
stalned, enctueted, an? contaline haltline ctacke (aee Photeoe A-SA
and A-73). ™e moet Aowmastrean cownterfort nf the left trainin
wall leane downelrean wd soe conctete slong the top of the wn%l
has spatled off.

™he tight teataning vall ~f the epillvay {2 8leo In
t conditinn. The secend cowmtetfort wpattesn of the cote wall
s broken eff diagovally and is precently held 1n place by {te tein-

forcing steel. There Ie 2 crack at the cote wall/tright tralning
wall iaterface and all of the counterforts downstrean of the cote

wall ate sepacated at the top froe the tight training wall hy 2 to

3 inches. The last commtetfort dewnsttesn i{s broken sway from the
tight tralning vall and it leans downstrese by over 2 feet. The
tight training wall iec spalled and eroded at the bottoe along (ts




r\,

2 downstrecan end. There are vepaired arens with new concrete near
the bottom of the wall (see Photos A-38B and A-8B). There is soue
s!:{nlng. hatrline cracking, and encrustation on parts of the entire
wall.

The downstream face of the spillway section is con-
structed of timber planking., (See Overview Photo and Photo A-7A).
The planking is weatherced but the planks and their timber supports
appear to be sound.

The downstrean ends of the buttresses of the Ambursen
section have becen repalred with concrete and are in good condition.
A concrete step which replaces the buttress ends of the 3 bays fur-
thest to the right (see Overview Photo and Photo A-3B) {8 eroded and
detertiorated along {ts downstrvam cdge.

The lns ~ of the Ambursen section (underneath the
sg:llway) vhere the out. pipe valves are located could not be
thoroughly inspectod due to poor lighting, lack of access to some
days, and flowiny water {rus the outlet pipes. In general, the ob-
servable concrete surfaces Inside the Amhursen section appeared to
be In good condition. There wvas soac wear of the concrete surfaces
due to weatherlag. The floor of the section was very rough. Stal-
agtites of calclun carbonate and efflorescence were present at the
intersections of concrete surfaces and at the construction joints !
(sce Pheotos A-9A and A-98). Yo lcakage into the inside of the
Aadursen section wvas obscrvaeble.

The concrete-paved apron of the discharge channel at
the toe of the spillway soction (sec Photo A-10B) was worn and un-
even due to water action., About a 30-foot-wide area on the right
side cronsists of exposed prouted larze stone and is about 3 inches
lover than the remalning concrete. This area {8 eroded and spalled
and there are several holes into the paving (see Photo A-8B).

The dam has a log sluice near the right spillway
treining wall which is normally kept stop-logged shut (see Overview
Photo). The log sluice was in good condition.

The walkway through the Ambursen section consists of
bare wood planking elevated about 8 feet above the floor between
bays 3 and 10 (see Photo A-9A for typical view). Access has been
blocked off to bays 1| and 2. The wooden walkway was springy but
sound.

2) Outlet Pipes

The daa has four valved 24-inch cast iron outlet
ipes located inside bays of the Anbursen spillway section (sce
;hoto A-9B). The flow of water from the outlet pipes obscures
them and makes them unobservable for inspection. The intake ends
of the cutlet pipes are upstream of the spillway section in the
reservoir and are also unobservable. The valves on the pipes (1
valve on pipe in bay 3, 2 valves on each of the remaining 3 pipes)

3-3
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are rusted, pourly Jubricated, and difficule to operate (see Photo
AcIDA fuy valves I8 bay 6). Opcratica of the velves requires 2 wen
weing added loverage wn the volwe handulwrels.

4. Bopsrvolr Arca

The ¢lopee arcund the rescryolr are low, flat, and treeo-
coveresd. No evidenwre was baoctved to indlecate problcas of slope
eCability of the perfinctcr of the feecrvolr or of siganificant sedi-
seniation s IMe foecrwoir.

¢. Downetrean Thennecl

Froeton, apparently due o groundvater discharge, has
occeurted on N lefl bank of (he dowmstrcan chaancl cloee 1o the
toe of the cabemiincnt acar the traiaing vall at the left cud of the
Anbrurcen sfenelufe. N scafp sboyl ¥ feecf high has doveloped in the
bank dve o thie efoeion (see Pholo A-iE).

Te chatvs! downeltens of the danr (s about a8 wide as
the eptlitway ccclivn neef the dmn annd hattows futthct downaltcen.
Thete Lo Peavy Lese gtowth along the ¢hanicl benks ond » bBridge
crtoseing Jownelfean abwuut YO feet (ece Photo A=1OB),

}.2 tYALration

The poot condition of the eplilwary training walla/counterfaort
Jointe conid poee A ctobliily prodiow fof Uw Craining waile, The
poot condition of the oplillvey teaining wall concrote and the tilting
of the lelft tratning wall are alea o canee fof concern.

Treee groning on the creet of the tight enbankment ssction and
on the apreltcan atd downettean elopee of hoth enbanlment sectin-e
could load te ceepase and piping (interns] eroeion) prohlome *,
tree Blowe ovet and pelle owt lte toote of LI 9o ttee dies anc. 14
toets teot.

A soft, wet atea with etanding water on the contact Hetween the
downetrean clope and the ¢tight abatnent may b Indicetive of s scepage
preblem which, {f met cottected, could bexose wotse and sdversely
affect the stability of the esbaniment.

The lack of etveion protection on the crest of the embankment
between the Andureen cttuclute and the left abutment, and slso on
the diet rred which crosser the left shatwent, makes the enbankment
and left sbuteent sesceptible to etosion LI the dan showld be over-
topped.

Rrosion on the left bank of the downstreas chamnel clore to
the toe of the dan, appatently dee to growndwater discharge, could
becowe a focee for seepage throuwgh the foendation snd/otr ewhankment
end, if not controlled, could lead to seepage snd piping problemss.

l’.‘ .




The inside of the Ambursen section should be more thoroughly
inspected vhen the outlet pipes are closed.

The outlet pipe valves should be maintained so that they operate
sore easily.

The deterioration of the concrete apron downstream of the spill-
vay is also & cause for concern.

T e
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SECTION 4
OPERATION AND MAINTENANCE PROCEDURES

4.1 OPERATION PROCEDURES

There are no written operation procedures for the dam.

Black Creek Reservoir is presently used for flood control of
spring runoff and to supply compensation water to Hinckley Reservoir.
The water level is normally at or below the spillway crest and all
four outlet pipes are normally partially open (all valves opened
about five turns). The log sluice is always kept stop~logged up to
the spillway crest.

Just before spring runoff all four outlets are completely
opened and the reservoir is drained to provide flood storage capacity.
The outlets are closed partially down again when the reservoir fills
to the spillway crest and remain that way until the next spring.

At the time of the June 3 inspection the reservoir level was
at about the spillway crest and all four outlets were partially
open.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no maintenance procedures for the dam.

A caretaker for the dam resides in a house at the dam site
owned by the City of Utica Board of Water Supply. The caretaker
visits the danm daily and records the water level. The caretaker
does not operate the outlet valves at the dam. Water Department
personnel from the City of Utica operate the valves each spring.

Brush and trees were cut on the left portion of the embankment
in the past. No other maintenance of the dam, other than concrete
repairs to and replacement of the wooden deck of the spillway, have
occurred in the recent past.

4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

4 There 18 no emergency action plan and warning system for the
am.

4.4 EVALUATION

Maintenance of the dam and appurtenances is unsatisfactory.
There have been some repairs to the dam appurtenances but the
embankment {8 overgrown with trees and brush. More effective
operation and maintenance procedures, as well as major repairs,
need to be developed and implemented in order to avoid the con-
tinued deterioration of the dam.

4-1
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The Owner should develop an emergency action plan outlining
action to be taken to minimize the downstream effects of an emer-
gency, together with an effective warning system.
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132 SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 DRAINAGE AREA CHARACTERISTICS

Black Creek Reservoir and Black Creek Reservoir Dam are
located on Black Creck in central New York. About 9 miles down-
stream of the dam Black Creek discharges into the Hinckley Reser-
voir which is located on West Canada Creek. West Canada Creek
drains to the southwest and discharges to the Mohawk River.

The total drainage area at the dam is about 23.99 square miles,
of which about 0.50 square miles (322.7 acres), or only about two
percent, is actual reservoir surface at the spillway crest. Being
in the foothills of the Adirondack Mountains, the topography is
characterized by slopes of from 57 to 107. Elevations in the
dra%nage area vary from EL 1310 to EL 2370 (see Appendices C-5 and
C-6).

5.2 ANALYSIS CRITERIA

The U.S. Army Corps of Engineers Hydrologic Engineering Center's (
Program HEC-1 DB (Reference 3) was used to develop the test flood
hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam and spill-
way with respect to their surcharge storage and spillway capacity.
Accordingly, it was assumed that the water surface was at the spill-
way crest at the start of the flood routing. 1In addition, it was
assumed that one of the four outlet pipes was fully open for analysis
purposes. Normally all four pipes are always partially open, and
their capacity for that condition has been estimated to be that of
one pipe fully open.

A constant base flow of 2 cfs per square mile was chosen to
represent average conditions in the drainage area and was inputted
into the program for all subareas.

" The index PMP (probable maximum precipitation) inputted to
the HEC-1 DB program was 19 inches for a 24-hour duration all-season
storm over a 200-square-mile basin, according to HMR 33 (Reference
4). Maximum 6-hour, 12-hour, 24-hour, and 48-hour precipitation
for the actual size of the drainage area (same for 10 square miles
or less) were inputted to the program as percentages of the index
PMP in accordance with HMR 33. A storm reduction coefficient was
then applied internally by the program in order to transpose or
center the storm over the actual total drainage area. Thus, the
corrected 48-hour PMP for the actual total drainage area became
20.8 inches. All rainfall was distributed using the Standard
Project Storm arrangement embedded in the program.
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13. Appendix C-7 summarizes the subarea, loss rate, and unit
hydrograph data inputted to the program. Only two subareas were
used. Subarea 1 consists of all the drainage area tributary to
the reservoir, and Subarea 2 consists of just the reservoir surface.
For the land in Subarea 1, loss rates were asrsumed to be 1.0 inch
initially and a constant 0.1 inch per hour thereafter. A Snyder
basin cocfficient was assumed for average conditions and a Snyder
peaking coefficient was chosen from the 1976 Upper Hudson and Mohawk
River Basins Hydrologic Flood Routing Models (Reference 20). A
conservative standard lag time was computed. The program uses the
inputted lag time and Snyder peaking coefficient to solve by iteration
for approximate Clark coefficients which are then used to calculate
the runoff hydrograph.

For the reservoir surface making up Subarea 2, loss rates
were set to zero so that rainfall would equal rainfall excess, or
runoff. Assuming no delay in the rainfall/runoff response, a con-
stant unit hydrograph for a rainfall duration equal to the HEC-1
DB calculation interval was developed per Appendix C-7 and inputted
to the program.

The floods selected for analysis were the PMF (probable maximum
flood) and 1/2 PMF. Floods as ratios of the PMF (e.g., 1/2 PMF)
- were taken as ratios of runoff, not of precipitation. Peak inflow
for the PMF is about 24,000 cfs or 1,000 csm (cfs per square nile). t
Peak outflow is reduced by reservoir routing to about 21,800 cfs
(909 csm). Tor 1/2 PMF the pcak inflow {s about 12,000 cfc (500
csm) and the routed peak outflow is about 10,000 cfs (417 csm).

5.3 RESERVOIR CAPACITY

Storage capacity data for the reservoir was obtained from
storage capacity data prepared for the City of Utica Board of Vater
Supply by Adrian L. Lashure, Land Surveyor (see Appendices F3-78 to
F3-80). A hand tabulation of the reservoir volumes inputted to the
program is on Appendix C-8.

At the spillway crest, EL 1310, the reservoir has a capacity
of 3,584 acre-feet. At the top of dam the reservoir has a capacity
of 5,848 acre-feet. Surcharge storage between the spillway crest
and top of dam amounts to 2,264 acre-feet, or about 1.8 inches
of runoff from the total 23.99-square-mile drainage area. There-
fore, the reservoir has some capacity to attenuate peak inflow.

5.4 SPILLWAY CAPACITY

The dam has a 99-foot-long overflow spillway in the form of an
Ambursen section. The top of the dam is about 6 feet higher than
the spillway crest.

The discharge capacity for the spillway was computed assuming
1633 critical flow over an ideal broad-crested weir. Reduction in dis-
charge capacity due to abutment contractions was neglected. The




::proprtate weir paramcters were inputted to the HEC-1 DB program
ich did the discharge computations during the flood routing. A
tabulation of hand-computed discharges is presentced on Appendix C-9.
Vith the water level at EL 1316 (i.e., water level at top of dam)
the spillway discharges about 4,490 cfs.

As stated earlier, the dam has four valved outlet pipes which
are normally partially open (each valve opencd 5 turns). The
outlet pipe capacity for the normal condition is cstimated to be
the capacity of one of the 24-inch outlet plpes fully open. The
capacity of one outlect pipe was computed by the prograwm using an
orifice equation for free discharge. The discharge cowputations
for a single pipe are presented on Appendix C-9. The capacity of
the outlet pipes for the normal condition is estimated to be about
90 cfs when the water level is at the top of dam.

Total discharge computations are also summarized on Appendix
C-9. Total discharge from the dam {8 the sum of the discharges
from the spillway and the equivalent of one outlet pipe fully open,
plus flow over the dam for the overtopping condition. The top of
the dam was modeled as a broad-crested weir with less than ideal
characteristics. With the water level at the top of dam, EL 1316,
total discharge capacity is due to the azillway plus the equivalent
of one outlet pipe fully open, or about 4,490 + 90 = 4,580 cfs, or
say 4,600 cfs.

5.5 FLOODS OF RECORD

As noted in Section 2.3b, the highest recorded discharge at
the dam site was about 2.2 feet over the spillway crest on May 3,
1914. Using the spillway capacity data developed in Section 5.4,
the corresponding flood discharge is estimated to have been about
1,800 cfs (42 csm), or only about 52 of the PMF peak outflow pre-
dicted.

5.6 OVERTOPPING POTENTIAL

The results of the overtoppin% analysis using the HEC-1 DB
program are summarized in Table 5.1. The overtopping analysis

computer input and output for the PMF and 1/2 PMF are fncluded

starting on Appendix C-10.

As noted from Table 5.1, the PMF overtops the dam by 5.3 feet
saximum and 1/2 PMF overtops the dam by 2.2 feet maximum, with
durations of overtopping of 6.3 hours and 4.2 hours, respectively.
Peak inflows are 24,000 cfs for the PMF and 12,000 cfs for the 1/2
PMF. Peak outflows are reduced by reservoir routing to 21,800 cfs
for the PMF and 10,000 cfs for the 1/2 PMF. Time to maximum stage
or the time from the start of the 48-hour storm to peak outflow, is
between 46 and 48 hours for both flood events. The peak portion
of the inflow and outflow hydrographs for the PMF and 1/2 PMF are
shown by the computer plots on Appendices on C-16 and C-17. Total




TABLE 5.1
BLACK CREEK RESERVOIR DAM
OVERTOPPING ANALYSIS

CONDITIONS Totol Droinoge Aroc = 23.99 square miles
Stort Routing ot Splltway Crost EL 1310
Top of Dom EL 1316
Yoto! Project Dischorge Copoacity ot Top of Dam = 4,600 ch £
due 10 spiliwoy ond one outlet pipe fully open.
Some values rounded from computed results

PMF 1/2 g ©)
INFLOW
48-howr Rainfoll { inches ) 20.8 12.2 ®
48-hour Roinfoll Excess { inches ) € 17.2 8.6 9
(chs) 24,000 12,000
Peck Inflow
(csm) 1,000 $00
OUTFLOW
- (ch) 21,800 10,000
Peak Outflow
(csm) 909 447
Time to Peck Outflow (hours) . 46.8 47.5
Maximum Storoge (ocre~feet) 8,506 6,861
Mox. W.S. Elevation (feet-NGVD) 1,321.3 1,318.2
Minimum Freeboord (feet) overtopped overtopped
Maximum Depth over Dom (feet) 5.3 2.2
Duration of Overtopping 6.3 4.2

(@) One-half of PMF total runoff, including base flow. For PMF base flow = 2 cfs per squore
mile =48chs t .

() Approximotion assuming total losses ore the some as for the PMF .

(c) Roinfoll Excess = Rainfoll for the Reservoir Surfoce. For the rest of the drainoge area, losses
ore ossumed tobe 1.0 inch initially and 0.1 inch per hour thereafter,

(d) Equol to one-half of PMF valve.
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project dlscharge capacity at the top of des (s due to tho spillva
and the equivalent of one outlet plpe fully opon and is about &,

cfs, or about 211 of the PHF peak ocutflov and about 461 of the 1/2

PMY peak outflow.

5.7 [EVALUATION

Max imun npl\lvag discharge capacity (with one outlet pipe fully
open) is only about 211 of the PNF peak outflow. The 1/2 PMF would

overtop the earth embanksent and would probably cause failure. It

is jJudged that fallure duc to overtopping would sigaificantly increase

the hazard to loss of life downstreas from that which would exist just

prior to fallure. Thercfore, i{n accordance vith Corps of Enginceors’

screening criteria for reviovw of spillvay adcguacy. spillvay capaclicy
an

is considered "seriously {nadequate” and the
“"unsafe, non-emergency” .

is assessod as
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SECTION 6
STRUCTURAL STASILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The following visual obsvrvations, vhich arc Jdlicusacd
in detall in Section ), are Indicative of potential long-tern
stabillity problems at Black Crock Kescrvolr Dam:

1) There s separation of the spillvay training vallas
at thelr Jolnte with the counterforts and the on-
bankment core wall., The left trainiag wall alsa
bends and tilts toward the spilivay section.

2) Troes groxing on the crest of the right cnsbankment
section and on the upetroan and downstrean slopes of
both the left and right embankment sections.

3) A soft, wet area wvith gtand!nf vater on the Jower
part of the contact betweon the downstresn slope of
the eshankment and the right abutwsent. ¢

4) Lack of erosion protoctinn an the croet of the 1aft
enbdanknent sectlion and on the dirt road which crosses
the left atutment.

3) Erosion, apparently due to grounduster Jdischarpe,
of the iol: hank of the downatrean channel close to
the toe of the dam.

b. Design and Construction Nata

Fo information is available about the sofls in the eabank-
sent sections of the dam. Avallable dravings do show the concrete
core wall in the cmbankment sections, but do not indicate how deep
the core wall extends into the foundation. Conflicting statements
appear in various records as to the nature of the foundation solls
under the enbankment sections and Asbursen spillwvay section. In
one document the foundation soll (s referred to as gravel and in
another it is referred to as sand and clay.

A drawing representing a stability analysis for a proposed
raising of the Anbursen spillway section was found (see Appendix
F3-69). The proposed raising was never carried out and the results
on the stability drawing are sketchy.




€. Operating Recorde

No operating recordée wore found or operational probloms
reported whieh would adverscly affect the 2tability of the danm,

d. Post Construc tion Changes

o post-conclruction changes are known which would ad-
versely affect the stability of the dan.

e. Selunic Stavilliry

T™hiec dam s in Selenle Jone . According to the Recommens
ded Culdelince (Refercence 1), & sclonic etability analysis §a ondy
required fuor th: portion of the dan which 16 &4 gravity structure,

6.2 STABILITY ASNALYSIS

The Anbutsen splillvay struwrture (6 a hollow gravity section,
consleling ol bays and buttressces, about 99 feet long with s yajforae
hetight of about ;0 feet frowm yﬁllivu; Crtesl to batton of foundation,
An (ndependent struwctural stability analroale wae petformed on o
typclal section taken throueh one af the bultresacs. The section
includes the entire width of the buttress with all the Joade of one
bay (half & bay on cach «ide) acting on the buttreaa. The ctrcan
section gcomelcy (e Based on the linited deslegn/construction drawinga
svalliable (see Appendiz C) and observation during the viaual in-
spection. The fnllowing loading cases were analyged:

Case | - Wormal poel at spilluay creet, no talluster by ohger-
vation, full headwater uplift, earth load on upstresm
side 2.% feet higher than bottoa of foundation, end
aprun resistance on downatremn side.

Case 2

Rormel prol at spilluay crest, {ce losd of 5 kips per
linear foot for ice 1.0 foot thick, remsining con-
ditions same as Case ).

Case 3} - Ralf PAF pool at fL 1318.2 or 8.2 feet sbove apill-
way crest, flood tallwater estioated at 6 feet deep
or 22 feet helow spillway crest, full headwater and
tallvater uwplift, remaining conditions sawe ar Case 1.

Case & - Pull PAF pool at EL 1321.3 or 11.3 feet abave spill-~
way ctest, flood tallwater estimated at 9 feet deep
ot 19 feet below spillway crest, remaining conditions
same as Case ).

Coese 5 - Norwel pool at spillway crest, seismic losds appli-
cable to Seisaic Zone (accelerations of 0.05¢ hori-
gontally upstreawn and 0.025g vertically down), re-
seining conditions sese as Case 1.




The results of the stability analysis are summarized ia Table
6.1, The cemputations arce inclwled a8 Appeadiv D,

For all loading cases analyzcd except Scismic (Case 5), ninimum
satlelactory overturning stebility (s considervd to be 4 factar of
safety of 1.9 with the resultant pacoiny through thc niddle third
of the base. For »)iding etability, becausc of the high loawding
condiflons and the Cuhscrval ive Adsounpl jons made abioul foundation
matcrial propeetice, a niniown catisfactory factor of cafety wf 2,0
Is concldered approprlate for all the loading cascs analyred, creept
selenic, rather than the customaty 1.0,

For eeleniec loading (Case %), minimm satisfactory overturning
stability ¢ conelderod to Do 4 (actor of safoly of 1.0 with the
tesultant pacelns anywhere thfourh the haso, For sclemic sliding
s:nbtttty. a ninlown factor of salety of 1.9 is considerod approp-
tlate.

For all loading cases, both cverturning and sliding stability
suet Be saticfactory In order for stability of the section to be
satislactory.

As noted from Table 6.1, the Anbursen spillvay scction ja yne
stable for all loadine conditiones, Including the nosrnal apring-symmes-s
€all condition (Case 1) and the vinter ice load condition (Case 2).
Sliding te o ceitical prodlen.

Mditional analysia (ndicates that If the upatrranm and downs
strean cutoll walle ate accuned to exiet At to be effective in
resieting sliding, the oTIdAg factar of anfety for Case |, nornal
‘oo\. would tncreacte from 0,11 tn over 4.0, which would he antia-

actory (vee calculatione on Appendix 0-16;. Simtlar (nprovement
in aliding starility wuld apply to all the other cmees ae 4 result
of the cutoff walle., Mowever, unless the cutoff walle are teins
forced, overturning stability vould remain unchanged as unwatia-
factory or unstable as shown depending on the loading case.

For Casex J and &, the 1/2 P and PUF conditiona, 1t should
be noted that the full welight of the floving vater on the down=
stream face of the section was taken into account as A reafating
force. Considering the high head and dlschatfe for the 1/2 ™F
ond MF conditions, {t is probable that the {loving vater would
exert little te no pressute - of even nepstive pressute - on the
face of the section. Therefore, actual stability of the apillvay
under such flood conditions aight be even mote unsatisfactory
than presently indicated.

Also for Cases ) and &, the inside of the Aabursen section
was assumed to be flooded to the sawe level as the flood tailwater.
The welight of the water inside the section acts as sn additional
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TABLE 6.1

BLACK CREEX BESERVOIR DAM

STABILITY ANALYSIS OF AMBURSEN SMUIWAY SECTION

BE WU ST o vt . ' U l N [ ] ~ c P A e S22

FACIOR OF LOCATION Of SUDING FACTOR
CASt SAEFLTY (a) SESULT ANT (bt OF SAFETY (¢)

1= Novme! Pool 1.02 ovworklocrory 0.1% 0.11 ymrghls
2- Nomo! Pool

pius Ice Lood 0.9 wrstcble 0.1% 0.10 umroble
3= Molt PME Pogl 1.13  wworhfoctory 0.38 0.26 ymtable
4= Ful) PME Pool 1.17  wnsorislocrory 0.3 0.43 ywiable
$= Norma! Poo! plus

Selamic Lood 0.9 wwighble 0. 7N 0.06 vwtable

(0)  Overrurning locror of sofety is rorio of resisting moments 10 driving moments
tohen cbout the toe.

®) Divonce Fom roe 10 point wheve resuitont pones though bose, expressed in
terms of buse dimersion “b*. Middle third of base is 0.33b t0 0.67b .

e) Shiding foctor of sofety s rotio of resisting lorces to driving forces token
elong horizontal foilre plone.
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resisting force. Due to the high spillway flows during the 1/2

PMF and PMF, flooding of the inside of the Ambursen section may

not occur quite as hiyh as the ctailwater level outside the section.
Therefore, for this second reason, actual stability of the spillway
section under such flood conditions may be even more unsatisfactory
than presently indicated.

In view of the apparent {nstability of the Ambursen spillway,
it is recommended that a decaliled structural st hility investigation
of the spillway bo conducted to better assess fi.s stability under
all loading conditions. This should include appropriate field and
laboratory work to detcrmine actual foundation material properties
and structural details, fncluding accurate cross sections of the
spillvay. The {nvestipgation should determine what modifications
to the spillway, {f any, are necessary to achieve satisfactory
stability.
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10. ASSESSANNTY AMD KECOMMERMAT JONS
SECTION ?

7.1 ASSESSMENT

a. Safety

Visval Lnspe-tion of Black Crock Rodcrvwoir Dam revealed
the following dellclencics which affect the safoty of the dam:

1) Separation of the spillvay training valls ag their
olnts with the counterforte and the core wall.
lefrt training wvall aleo beonds and tilts Coward
the splllvay section,

2) Cenera)l deterioration of the spiilway concrete,
with cracking and exposed reinforcenent.

3) Trees groxing on the creet of the right ombankmont
section and on the upstrean and downatfoan alopeas
of both the left and right enbankaont sections.

&) Erosion of the left hank of the downstreenr channel
close to the too of the dan.

5) A soft, vet arcs with standing vater on the lowver
part of the contact between the downatrean slope of
the embanknent and the right abutment.

6) Lack of eroslon protection on the crest of the en-
banknent section between the Anburasen section and
the left abutwment and on the dirt road which crosses
the left abutwent.

7) Outlet pipe gates which are difficult to operste.

8) Deterioration of the concrete spron at the down-
stream toe of the spillvay.

Rydrologic and hydraulic analysia indicates that nsrimun

T:illvny dlschalge capacity is only about 211 of the PMF peat cutflow.

e 1/2 PMF would overtop the earth embankment and would probabdly
cause failure. 1t is judged that failure due to overtopping would
significantly increase the hazard to loss of life downstrean from
that which would exist just prior to failure. Therefore, in accot-
dance with Corps of Engineers scteening criteria for review of
spillway adequacy, spillway capacity ls considered ' seriougly in-
inadequate” and the dam is assessed as “"unsafe, non-cmergency .

3303 Structural stahility analysis of the Aabursen spillway
section indicates that it is unstable for all loading conditions,

7-1 '
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including the normal spring-summer-fall condition and the winter
fce load condition.

b. AMequacy of Information

Avallable informarlon, topether with that gathered during
the visual inspection, while considered adequate for this Phase 1
Inspection, is deficlent in the following respects:

1) A dense cover of troes and brueh on the downstrean
slopes of both the right and left onbankament sections
sakes Lt lopossible to Lfnepect these sections ade-
quately.

2) The flow of water from the outlet pipes makes {t
difficule to taspect the {nside of the Aasbursen
spillivay section adequately.

3) There is no data avallablo on the actual material
propertics of the soll foundation under the Ambursen
splilvay acctlon or on structural details of the
foundation. The lack of such data critlically affects
the structural stability enalysis of the spl{lvay.

4) Inconslstencles in the eonpincering data availadble,
based on fleld ohservation and checking, are itemized
in Seciton 2.%¢c.

C. Need for Additional Investipations

T™he following detalled engineering investipations should
be Yor(crncd by & registered professional engineer qualified by
trealning and enperience in the design of dams:

1) Perfore a detailed hydrologic and hydraulic analysis
to better assess spillvay adequacy. This should in-
clude an investipgation of the site specific character-
fstics of the watershed.

2) Perforo a detalled structural stability analysis of
the Asbursen spillway section to better assess its
stability under all {oad conditions. This should
fnclude appropriate fleld and laboratory work to
determine actual foundation materisl properties
and structural details, including accurate cross
sections of the Aabursen spillvay section.

3) iInvestipgate the separation of the spillwvay training
walls at their joints with the counterforts and the
core wall, as well as the tilting of the left train-
ing wall.

&) Investigate the erosion on the left bank of the
downstrese channel near the toe of the dam.
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5) Investigate the soft, wet area on the contact
between the downstream slope of the embankment

and the right abutment.

6) Investigate the inside of the Ambursen spillway
section when the outlet pipes are closed.

d. Urgency

As recommended below in Scection 7.2a, a program to visually
inspect the dam at least once a month should be instituted immediately.
As recommended below in Section 7.2b, development of a surveillance
program and an emecrgency action plan should be completed within 3
months after receipt of this Phase I Inspection Report by the Owner.
UhiTe the action plan is being developed, and within 3 months after
receipt of this report by the Owner, the investipatlions recommended
above in Section 7.lc should be started.

Any remedial work deemed necessary as a result of these
investigations should be completed within 18 months after receipt
of this report by the Owner.

Measures recommended below in Section 7.2c¢ should be
completed within 12 months after receipt of this report by the
ar.

7.2 RECOMMENDED MEASURES

The following work should be performed by the Owner. Where
engineering assistance {s indicated, the Owner should engage a
registered engineer qualified by training and experience in the
design of dams. Assistance by such an engineer may also be useful
for some of the other work.

a. Cosplete Immediately

Institute a program to visually inspect - not just casually
loock at - the dam and {ts appurtenances at least once a month.

b. Complete Within 3 Months

Develop a surveillance program for use during and immed-
fately after heavy rainfall or snowmelt, and also an emergency action
plan outlining action to be taken to minimize the downstream effects
of an ewergency, together with an effective warning system.

c. Complete Within 12 Months

1) Contingent on the results of the detailed hydrologlc
and hydraulic analysis, the detailed structural sta-
bility analysis, and other finvestigations recommended
in 7.1c, repair the deteriorated concrete of the
Asbursen spillway section.

7-3
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2) Remove trees and brush and their root systems from
the embankment and from a zone 50 feet wide next
to the downstream toe in accordance with specifi-
cations and field observation of the work by an
enginecer. Backfilling the zones where stumps and
roots have been removed should be done with proper
material and procedures. Continue to keep these
same areas clear by cutting, mowing, and cleanup
at least annually.

3) Provide erosion protection for the embankment in
accordance with design and field observation of the
work by an engineer.

4) Adjust the outlet pipe valves so that they operate
more easily and perform regular maintenance.

5) Repair the deteriorated concrete apron downstream
of the spillway.

6) Develop and implement effective routine operation
and maintenance procedures for the dam and its
appurtenances.

7) Institute a program of comprehensive technical {
inspection of the dam and its appurtenances by an
engineer on a periodic basis of at least once every
two years.

d. Complete Within 18 Months

The following remedial work should be completed by the
Owner. A qualified, registered professional engineer should design
and observe the construction of the remedial work.

~79 1) Appropriate modifications as a result of the detailed
hydrologic and hydraulic analysis.

2) Appropriate modifications as a result of the detailed
structural stability investigation of the Ambursen
spillway section.

3) Appropriate modifications as a result of investigating
the separation of the spillway training walls at their
joints with the counterforts and the core wall, as
well as the tilting of the left training wall.

4) Appropriate modifications as a result of investigating
the erosion on the left bank of the downstream channel
near the toe of the dam.




5) Appropriate modifications as a result of investigating
the soft, wet area on the contact between the down-
stream slope of the embankment and the right abutment.

6) Appropriate modifications as a result of investigating
the inside of the Ambursen spillway section when the
outlet pipes are closed.
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A-2A Top of dom ond left abutme.it viewed from left end of spillway.
Dirt rood in background is over abutment ond is perpendicular L
to axis of dom - 6/3/81

_ A-28 Top of dam viewed from tight end of spillway toward right
' abutment - 6/3/81

- [ A-2 !




A-3A Upstreom slope of embankment between spillwoy and left
abutment. Note boulder riprop ond brush on slope -~ 6/3/81
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A-38 Troining wall at right downstream end of spillway - 6/3/81




- A.3A Dowmtream slope of embankment 10 right of spillwoy = 6/3 B1

A-4B Severe bank erosion with scorp about 3 feet high in what oppears
to be the left bank of the valley at the toe of the embankment
close to the training wall ot left end of the spillway - 6/3/81




- A A Trest and lof 1raining woll of spillwoy . Note ctock from 1op
of wall 10 spillwoy crewt = & 3,/81

- A-358 Crest and right troining woll of spillway - 6/3/81




A-6A 'op at lett vaining wall . Note
bend and 111 in wall toward spillway
6 3 B8l

A-68 Gop between counterfort ond left training wall - 6/3/81

A6




A-7A Downstreom foce of spillway ord left training wall contact.
Note poor condition of concrete - 6/3/81

A-78 Exposed reinforcing steel at base of left training wall ~ 6/3/81
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A-8A Crock in upstream face of spiliway viewed from right training
wall - 6/3/81

A-88 Deteriorated concrete of apron and base of right training well
6/3/81




A<9A Upstreom view of boy no. 7 of Ambursen spiliwoy section
6/3/81

A-98 Upstream view of boy no. 6 of Ambursen spillway section.
Volves on outlet pipe ore down behind concrete wall ~ 6/3/81




A-10A Volves on outlet pipe in bay no. 6 - 6/3/81

A-108 Downstreom channel from left training wall. Note concrete
apron in foreground at toe of spillway - 6/3/81

A-10
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VISUAL INSPECTION CHECKLIST




1.

PHAGE [
VISUAL INSPECTLON CHECKLIST

BASIC DI\‘I‘A'

a. General :
Name of Dam E/ack CVC’C’.k Qc’SerVOiI’ de
Fed. 1.D./__ NYOOoim2 DEC Dam No. 696

River Basin Moyay K

Location: Town {ICRWAY County HFeLIMER
Stream Name Pl ACK CREETK

Tributary of \WNEAaT C‘F-.:J,F‘.Dji C.PF =K Q’ﬁi’fc‘f“ﬁ?@?aﬁ
Latitude (N) L(-?; (5.5 Longitude (W) 74° 5'5.7’

Type of Dam © ptuiyd i/ | AnByesen {contRETE mm&:s’;\ sPLy ey SECTION
Hazard Classification HIGH

Date(s) of Inspection JUVIG 3, /948/

Weather Conditions OVERCAST 4 WASRW W/ RAW Sudu00% ToxsARD NOON

Reservoir Level at Time of Inspection EL 1310 SPiwey (resT

Inspection Personnel (*Recorder)TFaom: s ZFANVEDUIA ~ M,
»*
EowiN Vorerar. Je = €T\, Ronalp Q,\‘\\quw;;_g*— GT1

———

Persons Contacted (Including Title, Address & Phone No.)

Ruszer L S, LaGaLad ;.’G‘. PRUINCIPAL, BN VEFER

CrTy OF UTIZA FOARS ~r WATER SUSPLY

O™ voor |\ Kenngwy Quara ’H'\’\c.g,TM.)/- 13501
() 198 W6

History
Date Coustructed !30& Date(s) Reconstructed

Designer_ A MDURSEN WYLEAULIL CONSTRUCTION CO.

-Congtructed By _AMeyRSEN HYDRAMULIC CONSTRUCTION CO.
-Owner Uiy ofF Ulea Boaep oF Watee Sueply - PO Box 45

AN ﬂ.’a.Lumx;,Mhr» nr. (315) TR -5%4
| KEwnEDY PLAZA UTICA, NY \ason Lriveeier. b Avaatr Gl e €58 798- 100

B~1
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2.

GEIX

Name ol Dam (_?/.;l(é (},’-’/‘[: ,!‘()f’f,‘(’rvnl;"" Q?m Date \/IU “e 3[ /?0)/ 2

EMBANKHENT

a.

GEI

GEI

GEl1

GEI

b.
GEIL

GEIL

GE1
GEI1
c.

GEX
GE1

GE1

Characteristics

1) Embankment Material (/nl’nawn

2) Cutoff Type Unkuown

3) lmpervious Core /6'“’\6&] /,0/‘[/1; con(/c?fe Love wa//
at downstresns _edge _of crest of ewmbaukwmenl sechions.
o

4) Internal Drainage System Un/(mawn

5) Miscellaneous A0 Commemfs

Crest

1) Vertical Alignment Good

2) lorizontal Aligument 500(‘(

3) Lateral Movewen:t Ah evidence of flafera(
movement _obzerved.

4) Surface Cracks None 05561/(/6’6{.

5) Miscellancous Ab (ommem?(s,

Upstream Slope

1) Slope (Estimate i{:V) 2.5H : IV

2) Undesirable Growth or Debris, Animal Burrows Trees
avd_brush gmw}zy on_pefreans shpe

3) Sloughing, Subsidence or Depressions No evidlemce

of 5/0(15)/1 /'u'}c, subsidevce or de’mfssmns

gbserved

PPUSYIRES
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- GEIL

GEI1

GEIL

GEL

d.

GEI1

GEI

GEI

GEL

GEIL

GEL

GEl

Name of Dam Flack (veclk ﬁ(",er‘voif‘&tm Date Jui€ 3 (798/

4) Slope Protection /'?/'/Jmp 2 Fo /8 /V;dlt’s m Size,
7 L4

5) Surfuace Cracks or Movement at Toc /l/one 0.5.56;/1/6’1'/

Downstrcam Slope
1) Slope (Estimate - H:V) __ 2H: IV
2) Undesirable Growth or Debris, Animal Burrows Jrees

and bruslh armwina o0 dewmncfrmea slove
J

J
3) Sloughing, Subsidence or Depressions AD evidence of

s/outhz'uyq ] cubsidence oy dgfyygssions shserved,

4) Surface Cracks or Movement at Toe /1/0M€ 0[15er(’0{

5) Seepage Abie ob:’ewed

A e e e ———— e e e —— —— e

6) External Drainage System (Ditches, Trenches, Blanket)

Nowe observer]

7) Condition Around Outlet Structure /Vof apn//'mb/e
ry

8) Seepage Beyound Toe /VJ%@ obgerwod

Abutments - Embankmeut Contact
Divt road cvosses lef ahutmont Lerpesdiculan
H axis of dam
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GE1

GEL

4.
GEI

5.
GEl

GEI

GE1

vour:_eam_ C

Name of l)umﬂa_(_k'g.@&é“ggxgvo{-r‘ Lon l)(lt(,‘)él./_'_l 3 /8 8/ 4

GEL 1) Erosion at Contact /Vumc’__oér’vrvc’f/

- ——— o C— > Go E——— -

——— - —— ——

GEL  2) Seepage Along Contact_Aome abgerved_4f /C'_/Z' atutvieal,
One _soft, wel qrea with Sowe yust-stamed
S’famdin} water _al _fower_ pard of _coutacl
with_ r‘/g/n’ abutwenT:
DRAINAGE SYSTEM

a. Description of Systenm None ab_s__ervep(

b. Condition of Systenm /Vof/ qgeligaé/e

c. Discharge fron Drainage System_/{p] w/ma/)/e

INSTRUMENTATLOH  (Monumentation/Surveys, Observation Wells,

- - -

Welrs, Piezometers, Etc.)

Jone pbservedd

a. Slopes louijqa?‘f ‘/"?P' cvered S/QIZQL_M)__ s/oge
-ML[_@MMS a‘wmm‘.

b. Sedimentation /VO é'V/de('e ﬂf,__ﬂqm}fran‘f‘
_’_;ed imentation Qbservea/ j

c. Unusual Conditions Which Affect Dam Mgﬂ/d




GEIL

Name of vam Mfack (reel:(eservoir Dom vave June 31981 s

ABREA DOWHSTREAM OF DAN

a.

b.

c.

d.

Downstream Nazard (No. of Nomes, Nighways, etc.) e 0~ @/ Poaw
oo’ & Dls ) \‘/ﬁ{.\u.(.s ©/s STee Am FLows Tr0von PAMLET OF GEATY
WRFRE SEVEZAL DWW iliNG, AL Lol ATF~ V2 ds S22,

E’o&lon’ J) ,ﬂ/(’MT(L c,uc -7'0 rouygdwa"“:’«

Secpage, Growth fiarhapldd. on ol paife nf dswiytremn
channel close 4o, 4 of Cimbankmenl near )‘raimry wall

_ar_(ef] end o1 pillmay N

Evidence of Movement Beyond Toe of Dam Afpe Qéﬁ"ﬁ‘f"d

Condition of Downstream Channcl A: w57 A% < @iruay (.7 ps)
NE“Q DAMN AN NAaLedwiVNs LS. CeAAAC L Connlaa’c v Bv VLSl UlGanINg
o AtovT 20-50° ¢ VLS O o DYOLR iy TIPS G T Alan G UvirS

SPILLWAY(S) (Including Discharge Channel)

General CHUTA  ariltuay /S AnSypnrirs Ceoncirr E=irss

OVEF ot SECTION 1yl Cowerseif (o Zarr & wous Piane {sca”)

O[3 FALL , LoG SLVCE () Toow sPav AT (A8ST F.5° i DF  plls L

QIGHT ICE OF ZOUWAY FO ALY 2un2/D (e 2~ gy, LoutifTe
4

TeauiiNG WALLS ¥ SUlwks ZpCST asf KErzo To TAKL ComiLrTE
JF_SC(Ti0n)  wfrE eaJSED

Conditon of Scrvice Spillway (. - - (u.-s2 VepLE) = Frecom

OF on G LTE W/ E<PSCr AGHLREGATE. i/ HomAL iAck v ofs FALE

—Eocriovnuny C 5 R gl IO Oy Lo WATIR Ll i S is el
LEFT TRAIRNG Whbl = ThTs INTo 320 lway. T OVNTLRRTIS T VS Cal¥ Wil WPV CD
Blope oo sian oi M i an b K@ Nt e et e mo 6ty i o AT T0P

BY ¥ .FmST v ilioad BB (ol Wik, SEPARAILSD rium TPANING wALRL ©F G AT iep,

»

OTp > ~fy £ r el Al RIS SR I AR AL S L A TP I N T I

CANGRL T2 o= EXPOSED AEDAK. SOl limaki & ov At 0MELIS AAY NOT poavE N BLAL
AT Ti5. 6 INTT2or SN gl map ) aalet L Cor b veanl Sy v Trgm

Tor of vkl JO P LwWAY CLIST. LARLr. 35 nLL..0 AREA S0 NPUSED Ko vl AT SMUWAY
LLEST [ AL Connele AL i€ T pnr UDTom ALei) NPT UM SPALL Ia

OF Wbl . b Vll” 2A L imde CO AR AT IS Sus GTTLAT e (e a NI AR  ({AS

t J

OEEN CLCPARED i/ NEW COVETE THAT wnS AVRE O (o A0 OF Wikt
ENTIE D hoatl HAS TN N Sareverc s, P LA NG LA AL

SPAMING ALIWD VP CF WAlhe, 2L COIUAN G 1 udiT 0 leavies Uh, I

RIQHT TRApIML Yttt = QL L3 (~un g 2 yla Frory (o A" Yr-rfp)
OF OlawonniLY A '."/ INIG WATC A, PHELD 7 &1 W7 LBAR, Llavn A (04 WAL
BN SO Wkt LI EACE AL Coptr e in B8 SE taccaA L s 2D

Al (0P PRBIA WL Y L7 TR %, D3 moLT CornTLA b LT BeeanN oftTT FADAN
ALY O DD OV 2T td TOP, SvALESNG S Ravion (o 2roRT

o WALL INTELFAL. SAPOSCOY SPALLING ¢ (LoSion ALONG b ENG OF WALL AT

BOMom & LLPA S D AREAOF ComnlrElE AT QS GNOV GV A4AT wAts HAS

SOME STAMING RAP UNC CRAKING & ENCRUSTATION . SAULD AREA AT WALL [SALwAY

ctesy ContAd: (conTinvio on NEXT PALE)
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WON L. ANSAALTICN

Sevams nevevoss aoumcn ST WO o O
ANBICAYS asOaTecTS et CMCRANDDY —— oare ARt 5_'.1%{
3000 TROY ROAD, SCHENECTAOY, N.Y. 12308 S oare .
1510) 783097 scaLt _
R . e - e T

v = | = e e -

7.5 CONDITION OF SERVILE sPilawAY  (oNT)

PLANKING = DARE WOOD PLANKING 18 WRATHELED ,BUT PLANKS
(¥°v@") ALonG w| THEIR TimETR SufKTS ALE “OUND.

VIS ENDS OF BUTIRESIES =~ CONCLETE REPAIRS AT END ((PFEroanED 197Y).

CONCRETE SIEP® AT ENDOF 3 BAYS NEXT TO RGHT TRAINING WALL
\S ELC0CD ¥ DETERIORATED aponG (T3 OfS EOGE.

ANSIOE. AMBURCN SECTION  (UNDER NEATH SPiLLway) IN GAYS

*wL Je e WEAR OF CONCGIATE SURFALIS To DVE WCATHELING. STALAGTITES

'
i
U -

1O BAYS ~ Wi REFER TO BAYS AS | To lo Fram LEFT To

RGHT Loor.\NG DS,

*BAYS lerin = Bo ALCS5.

* BAYS Y24l0 ~ V/s SIDE UNOER SAUWAY Ofec, No ALLss

* BAYS DYoL ~ BotloMm OF ears, Gareuiauly Ufs ENDS , O8seuro
6y low FROM ouTEr @rlS

* OAYS 748 = VISIBLE. ‘enIwN A ALYIIGH WATLR OBNUED Ufs ENDS

* GENAL Core 7ioN OF OBSEAVASLE PLLTIONS OF ALL BAYS. »
VELL CoNCRETE ARPEARS To 6F (N (GO.D CONUITIoN , SOME oo

OF CALLIVM CALBOM NIZ - PIMofaisnet AT [NZLSiLTIoNS off .
| CONCRETE SULFALES + CONSTRUCLT/ON JoINTS, ALSO RANOGOM '
. PATCHES N CLoNLRETE, N O LOAKAGE WAS OBSCEVED N
b AREAS THAT WERE ViSIBLE. T 1S SUSRECTED THAT CaNALE o
AT BoTtora vF dan (EsRicauy C\ILET PIE EN'.\’) MAY SHaw A
NS of PAMAGE OUE To ICE ALTION Tlf WATER [~ 6/\7: o8NS ,
leSf CLONKRETE SURFALES. | | , . o !
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® IN GENERAL , PHE INSIDE OF THE AMSVR SN SECi1oN Connts
NOT BE THOROVGHLY WSPELTEP OE To Fook LISHTING, LACK OF
ALESS , 8 Flow NG WATEL Flam OVTLET PIPES WHICH ©35CULES

COMRETE. ;

Y

-.._
—-
'
——
ek -
.
PRI W g

|
;

— e e




4599

- B
Name of Daann_g,:.?‘:.-/g (fi’c’k Aq;(’r.lair 0;1_514 Date Jun_gi/_@/ 6

Condition of bischarge Channel v\ o eont. ety A0t (v £

- - -

btouTCd "of@*‘:l D)% 67 Pt FOiT UGN GF SO0 g  Suria’e 15 Lo Ak

V3 LA RIS X0 \fwTf pLT o b 1Y 3 g ronts; Lot pIAT e o LT e

P .
LpnsTt ABMOUT LT LTt cTimes med 240 0D T 4% s T 1 LD

M
bloné TO 1@ . AdZ8 .8 GiTeeT v 1l 22 Tra 2FMANLT L AC caeit 22 If .
THIS Aci p 1S FRAL LUy PMLLD w,' JE6VCEAL roley wlfv PACN(

RESERVOIR DRAIN/OUTLET

a.
b.
c.

d.

Type: Plpe v Conduit Other

Materfal: Concrete Metal +  Other _ \ui Hell
”» ’ p‘“

Size: 4 -2y pwfrrre Pe7S Lengeh (¢ N CHELKA ST
APPENDIXC

Invert Eloevatlons: Entrance 1avy Exit .>=23 )

Physical Condition (Describe)

Unubsgervable v

1) Materfal o'or Onm e VST A0t T v Halam, {

AT VO NDD Cr Lot D™ 2u.~ % UF oalr Likoeid wewribhe
2) Joints Aligneent

3) Structural Ilntegrlty

4) lydraulic Capability < ;o . APesmrnlLy  sury AL7 307N

FuLL CALW 7750 v 382,00

Means of Control: GCate Valve V/ Uncontrolled

Operatlon: Opcrable _v/  lnoperable Other

2 VAIVES IV SCR. LS om 8 Mg 1% v CATS
Present Condition (Describe) wseo, ryaurs o~ - - a2y

(Y

VALVE S ME AvSiTe Birticur TO 0PEAA - By L win e Ano *ane
v PLANE S B DT vy T G,

Other Qutlets (water mains, diversion plpes)

N/A,

’

B=-7
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9.

GEI

GEL

Gtl

Rawme of Dam_gtack (( a4 /\’C‘ermr IJIL_L Date J‘.lu('.z /‘70/ 7

STRUCTURAL

d.

£.

Concrete Surfaces  po Lo Teac it w0 N G PRS2 Lwag

- . . ™ ;
Ca®se” 1 o, Rowicey "y = ge,  cea PR R A LR Y e

. >
pe

[ T R R R A N L N IR N L LR YR s A AT R T

i

Lartr ALY id s"/.f".'u * “aen o8 L P e te e A gF e T 4 e

LY

Structural Cracking - om0 St e 4T gt e rordf

TRA Ly L b e (A M/"“,umg- ST L 2 R B . 4

T BRI WA Vet R - T 1\ LA o o A VL U % SIP SRREETERY Yl of g

Hovemunt - llorlzontal & Vortlcnl Allnnmvnt(ScLllvwcut) —
| Pl SRTLL JE, I T S TP S S LAl 4

. . -
-

C% Ciir Loy OF s‘.,:...‘ e -
Junctions with Abutments or t.-bankuonta Gag(/ rmd:han

Ef" " ST I s -&j)':"" 'l’- oev o ® < P, L e

Dralns - Foundation, Joint, Face /‘,’g@__qéfprvf({

Water Passages, Conduits, Slulces L 2°. L2 ™ (¥ SO . AY

CLEST - ¢ once, ul Q' (1008 ot ol ST LcuilD

To seiitpAY c o LTl sme torns, Srep Lobs LK
Y Al DiRFICyT To #MoVE W wafra DISioiRGING LR SR AN

Secpage or Leakage Mme g!)",gr(,,’d
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Grl

h.

n.

O.

Hoawe of l).'wl,g’/g(é._(_g'f,( ‘[.)C:'{’I'W-r 0_]__4'1 Date JUH( /98/ 8

Joints - Cousiteouction, ete. (7725 o~ /? TR S

g . Y
g G - I A A ) : 2 B . - . TR
AL, _Sevn maang DARAT MY erde et L Iy

ACERS P2is) TS « Coarty,om (AR 000" N T VA AR S S S T M

A7 oS susind iaR a7 TN, :
Foundat fon AA‘,f Vlfib/e |
l
I

Abutaents 677?(1‘1'{,’ frg}, 1047 yn//-: (i'f/;ur'»"n
, . /
;Qu//waxg‘ soctioss el i gl d seetione
7 -

Control Cates

s

Approach & Outlet Channels "°Z77 s« 1 FPui, 150 0% o

e S R ... @ i BERS -y » . » [ A
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2% & 8 B

AR IINL RN RS W IR,
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[/ 5 S WA U AL I S SR T -3 e IN

{Hg’ ,( "’I:E“”‘ o e Cprem oy oae e oo, V. IR 2R,

(™ !utgy\lug\‘. eowteTh L. - IR U TEN . R R R N P Tl D BlXA™
Encryy D:naipaturu (Plunbo Poul, ctc. )
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10.

11.

12.

Namc 0[ Dum bL—LC:‘\ C-Q;"‘K ﬂ";:'.f-l\/\"”‘\ D»‘\\\ D(ite \}'J’N”} 2’ . /99,’

-

9

APPURTENANT STRUCTURES (Power House, Lock, Gatehouse, Service

Bridge, Other)
Description:

OLL “FitbwAl AT 0 Al - (one X7 SHART TR I

N LY CoonCR
AEWT To P! T un A, e e ST I ARPSN 4

N ATSS N - 00Ul e ST e S FLAT AT LA LTD

s Oh L s B, Nt

GOULWES pa il osda ® 2oQOXN Wity O o

Fuoaa R LR T T 1 N

Condition:

2otz ofF SR wIATY
o ~ wveevoiet oy b,

OLE S0t Aet € CUATT - TUNror o QAT T A Y (o inZS
Ot A iiTnwudt oomlns fV = S SR
IR R I L I ST S R A Y &
[ c N LS e e LT} e SrNET

')’,‘-..y',,.l L Y I EA.. LI SN _,;'...n-' L P YT

T At 50 BT S . A N 1 % 8

)

.

GO . v N (Lt ar S 4 L‘:‘;"T e arswd, Tl TR NT RILCTT, MDD

VA L, .

)

S
-

MISCELLANEOUS MECMANICAL/ELECTRICAL EQUIPHENT

b.

OTHER

Description: =~ -~ N0 Ay e Aae G lvaLl

M.'QQ"’A’J N !;:'v S . ,’ 'M,~,q i"“l—\'ﬁs e~ ~ - .. ,~—‘, ' -z

THE ov1ii ®oe”s

Conditlon: 1.2 't -2 A7l ooy r AL Tey OveaT S NOT v=riD

N [N STATC o= bis egon o
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PUASE 1 INSPECITION ‘

HYDROLOGIC AND HYDRAULIC
ENGINLCERITL DATA CHECETLIST

Name of Dam UANCK (CFK <t zov0i1R DA Fed. 1d.4 ANY 00,22

1. AREA-CAPACITY DATA

Elevation Surface Areca Storaqe Capacity
t.) (acres) (acr~Tt.)
a. Top of Dam 1316 $31.3 Sey8

b. Design High Water _
(Max. Design Pool) UNKNOwWN

c. Auxiliary Spillwe
ary oSp ay Vi

Crest -,
d. Pool Level with /
Plashboards NJA
1
e. Senvitee Spillway
Crest |>10 ee? DSey%
{ LoL swtl \3o4

Gl 207 w4 MEMOVED)
2. DISCHARGES

Volume
(cts
ESTIMATED AS ONE OUTLET PIFE
a. Average Daily (ru-w OPEN + WS, SPILAMAY CREST _B80 &t
b. Spillway € Top of .Dam ig?o
c. Spillwvay @ Design High Water UNVNOWN
d. Service Spillway @ Auxiliary Spillway
Crest Elevation N!A
ALL % NOAMALLY PARTIALLY OPEN,
e. Low Level Outlet { esmimareo FLom = CouT 90 s j QQ
w WH @ Tef oF Dam Of FLOW OF owg MPL Fulk OFEN )
£. Total (of all facilities)@ Top of Dam 4 4 580{sa7 460X ‘
g. Maximum Known Flood (/34 - 2.2° OvEe SPILLWaY CREST) (000
; olY8i EST. AS ONE OVTLET PIPE
h. At Time of Inspection (‘Lf_/‘_v 0PEN ¢ WS, @ SPILWAY CREST . ®) EsT.

* e aUd(s LOG HLUNCLE WHICH S ALWAYS ToP LOGGED yp To
SPILLWAY CRES T, FL- M0,




m——_‘

4596

TOP OF DAM

Elevation_ - 2/G
a. Type EPRTH W/ AMBURSEN (comcesTe Burress) SPLIVAY SicTion

b. Width 257 Leng th ANBS (iveriss e 'w;.t.'.wm)

C. Spillover OVERTLOW 7. C:l Ay

Q. Location NgAR. ''"“T DF OF OAMA L r~ritl’ NDsg

SPILIMAY

SERVICE AUXILIARY
a. 1310 Elevation N/A
b._ OYELFLOW Type _
c. 99/ = Width
Type of Control
d. v Uncontrolled I
Controlled:

e. Type

(Flashboards; gate)
f. Number
g. Size/Length

4¢'x8 woobiy '

he & aC/iNG Invert Material

Anticipated Length
i. of Operating Service

B 50’ Chute Length

K. o’ ®UT Js eace Height Between Spillway Crest
S.oPEs LP To LaegT & Approach Channel Invert
(Weir Flow)

1. Other

¥ INCLUDES LENGTH ABOVE. 00 SLUK.C . SLUKE HMAS 8.4 ' Cifre

OFENING [ BoTToMm EL 130Y% St PRESENTLY SToP LD(:GCD
SHUT UP To SPILLWAY CLEST ;EL t3(0.

Q




5. OUTLET HYTRUCTURES/EBARRGERCY DRAWDOWN FACILITIES

a. Typc: Gate Sluice Conduit_./ Penstock

b. Shape t a7 1RO P VT2, a2 W[ T ViINTs on Cein v b w/ L vaE

c. Size 24" DiswmETCR Lo

d. Elevations: Entrance Invert 283 Esf
Exit Tnvert 1287

e. Tailrace Channel: Elevation ik

6. FLOOD WATER CONY'ROL SYSTEM

a. Warning System MNOME.

b. Method of Controled Releases (mechanisns)

THE & ounzT eipe HAVE VALVES wWHICH (AN BT opZRATED

7. CLIMATOLOGICAL GAGES REFCAINCES Ll=#T%

8. TYPE NoN-RELFintgr, VRF 2100 T10,0 ¥ TENEL ATUA S CAGE INDF‘X# 2,999

. : o ° ’
b. Location HINCRLAY v LAT. 4319 Lous, 7S 07 0w NU 26 D Am

c. Period of Record 19(7 To FRESELT (Frfc. o ntion ONLY)

d. Maximum Reading Uw~KRroOwN Date

8. STREAM GAGES g#rictncE 23

a. Type_ ‘WpJ€e- STAGE, wFcaeoce ™ OTGE  ONGE # o3t s000

b. Location 1vfar CANIOA CREER AT CAST Reibhsg  plY

.

[ » . [J v
LaT. 43 0% o4 CLONG. 7Y 59 L6 A3 A £ SouTH 0F DAM

¢
C. Period of Record CowTinUous "eom 192D To PLIIEnT ., OTHILS =tom (913
.

d. Maximum Reading 23300 e/, = ¥/9 casn Date wAacH o, (Uis
HINCKLEY RESERVDIR LOCATED V/S

9. OTHER




6169

10.

DRAINAGE BASIN CHARACTERISTICS

a. Drainage Area 2.D.99 Tquarf. MIUS (lSSS‘é-b Acu:s)

b. Land Use - Type FOREST

c. Terrain ~ Relief “LOPfS OF FroM 5% To \O%

d. Surface - Soil GLACIAL. Ty

e. Runoff Potential (existing or planned extensive alterations
to existing surface or subsurface conditions)

NoNE FNbg o

f. Potential Sedimentation Problem Areas (natural or man-made;
present or future)

Nowr~ LNow N, '

g. Potential Backwater Problem Areas for Levels at Maximum
Storage Capacity (including surcharge storage)

MONE  Kajptuay,

"h. Dikes ~ Floodwalls (overflow & non-overflow) - Low Reaches

Along the Reservoir perimecter

Location hlja\ ?

L

Elevation

i. Reservoir

SPLIWAY (REST p
Length @ Mawimum—Penign Pool RKRooo  * (fcet)

Length of Shoreline (@ fewvice Spillway Crest) SWJooo bt (feet)
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IV TC
APPROXIMATE SCALE IN FEET
4000 o

DATUM - NOVD 1929,20' CONTOUR INTERVAL
BABE MAP.7.5 NYSDOT TOPO QUADS,
REQDUCED S0O%
OHIO, NY - 1978
MIODDLEVILLE, NY. - 1978
JERSYFIELD LAKE, NY- 1978
SALIGBURY, N Y. - 1978
-T& NYSODOT PLANIMETRIC QUAD.

DUCED 80 %
%Emonewouo: LAKE, N.Y - (989

BLACK CREEK RESERVOR DAM
DRAINAGE AREA MAP

TOWN OF NORWAY ERCIMER ©OQ., NY
¥ s 4000 sarg JANUARY 1981

C.T MALRB ASSOCIATES. P.C.
1600 R8T ROAL. SIRINEITADY. B V V1988

L D AATNG O vy

ODWO. NO. 8 -OR
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C.T. MALE ASSOCIATES. P.C. 0o DLACK CREFK RELIRVOIR DA

3080 TROY ROAD, SCHENECTADY, NV, 12309 SHEET NO oF —
ts161 783-09% CALCULATED AY LY oare. & lﬁlﬁl*,
PROPESOIONAL BNGINERRS  LAND BUAVEVORS  LANG PLANNING CONGULTANTS  CHECKED BY s °‘“£ —LB/—aJ--'—
COMPUTER BEmVICES LANOECAPS ARCIuTECTURR LABORATORY GEAWICES  SCALE BO. 00 BYS
DRAINAGE AREAS ARE A
(atres) (square. mules)
WATELSHED 10 BLALK CREEK REEVOR ’5'03' 9 23.497
(SUSAMEA ) }
BLACK CREER RESERVOIR SuRFACE (SR % o504
? (SVBALEA Z) (@ 9PIwAY UEST EL=IM0

“TOTAL- DRAINAGE AREA TO 15354.6 23.991
ALK CREEK RESERVOR DAN\




F..-.. CTOA .05

C.T. MALE ASSOCIATES, . C. oo BAALK  CREEK RESTRYVOR DAA
2088 TAOY ROAD, SCHENECTADY, N.Y. 12189 s 1 40 or o

PROPRBMIONAL ENGINESRG LAND SURVEVORS LAND PLANNING CONBULTANTS cneextpey . - 17 cm e - DATD 2T
COMPUTER SEAVICES LANDOCAPE

1318) 703-097¢ CALCUL AL D Ry C LV OAT( }19 ’ -
G /18/81.

LABORATORY BERVICE® gCALE ___8“5:__0\_3 SY5 _ - .

DRAINAGE AREA DATA. FOR HECL-IDB MODEL

SUDBAREA | *. AREA TRBUTAR./ OIRECTLY To RTIERVOIR

AREA = ZINBT saunre med

LOSS RATES: 1.0” ~\NTIALLY
; O\'[Hove = ConSTANT Lu3Ss RaTE
| )

UNIT HYDROGRAPH FPARAMETERS ¢ USE SNYPER METHOD

&= DRaUNAGE ARCAL: 23481 Sauvaec mres
L LENGTIH OF MAIN WATERLOULSE To VUPSTREAM LiMT OF

- DRAWNAGE. AREA = [1.9D MILES
L.c LOiSTH ALons MAIN WATCRLOVRSE o PoiwT 2°Pr05.7E
_ THE CENTROID OF THE DRAINAGE AREA = 398 M/IELS
,C $NY£& S DASIN CoEFFILIeNT = 2.0 I\SSumcD AVER AGE

C— - SNYDPER'S  PEAKING COEFFICIENT = - (From REF, z.o\
‘k a STANDA&.D LAG N HOURS = Q*U_L.CA)O 2 6.5 Hous
‘ . x‘.*ﬁ‘ —9-'--’3 16 He. mAx

e VSE -k?= e} Hovns VSE A’z jO0min < 116 & OK

SUBAREA L@ RESERVOIR SURFACE, AREA.® O.504 sauaef mues (3227 acees)

0SS RATES ¢ NONE GECAUSE RAINFALLT RVAIOFT FOR \WATCR SURFALL

‘ . . I 1

um-r HYDROGRAPH PARAMETERS: | ol

FoR on. w/ IO MINUTE DURATION % (° RAIN
A M.'_  Tacres (1) [ 43S5Co Sa ey, 1 FT  ievTen
 a- ) (2

Ominvies { agre =, inches .u.n)
}
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C.T. MALE ASSOCIATES. P.C. oo BLACK CREEK ReZZRVOIR DAM

3000 TRDY ROAD, SCHENECTADY, N.Y. 12399 SHOTNG — oF R
15101 703-00% CALCLATED BY C LV — OAY( bllﬂ' ‘31. :

1 CHECHED BY er — oate 8// 8/ S {

PROPEVGIONAL SNOINEENS LAND SUAVEVORS LAND PLANIMING CONBULTANTS
. B_O,OO_P' 1!5,. O ——

. COMPUTER SOAWVICES LAMDOCASE ARCIHTECTUNS [ SCALE _ .-

ELEVATION - AREA - STORAGE COMPUTATIONS

RESERVOI\R, VoLumE. | FROM DATA COMPUTED DY A, LASHURE ,FoR CiTy of UNCA
BoALD of WATE whAy (1979), FormuLA UsSED wAS
vz 2o (A-A)rD(A) . SEE ArpPenotiX F3-20.

. ineyT
ELEVATION AREA V-~
(NevD = 1) Gres) (acre - € «t)
OVvTET
Prees 1282 o 0
L 1283 e .06 N
nse 1.8 1.9
\w90 4550 96.5 !
Y 90.42L 3702
198 140,04 o 3-) 25
L1 oo de 1532.0
V306 tsLe 2¥.9
'él'i‘s‘%" 1310 3273 WeI. T (35et)
1312 IR 4269 .6
(S VL SoLy. 6
— e ¥1.29 | <8478 (Spte)
... w8 Yeo.0' €159.1 f
. 3o S0 77774
B I& 3 S8Y.00 38P7 ' o
vy 6N56 ’."*96.5 , o

! : i
.

() D\STANCE FROM SPILLWAY CREST TO ToP of DAM MEASVRED 1N FIELD.

Feem CIN 405




C.T. MALE ASSOCIATES. P.C. oo BEACK QYOO PV v DE e

[ ) WEVEVORS AROENCYY SHEETND — — - or —_—
LNBICAT AsOeTSCTS Rasos cacnaten vy _ o S Y..__.~.__. oare . 611,(4&!._..
38086 TROY ROAD. SCHENECTADY, N.V. 12309 “c_m,_}z}’g e 8/18)8 ¢
"I reseve seas 0. QO &Y,
S o |
L WM BEST
‘ DISCHARGE COMPUTATIONS , ,
| bo—a{
i DAM #2027 NAMCE  BALEVAT W (NGVD) Sike. /_\\
| :
' SPiLLWAY CPTST EL = 1210 99’ CReST LENGTH
- (v UbdHp Low sveL)
_ DAM . ToP of OAm EL®IBG 286’ Creat LEHOTH
, : (BACANING o iiway)
LOG SLUICE, WNCRT GLs VHOW 8.6 CUAL OMCNING
: . twfo 30uP woel)
WOw LEVEL QUTLETS NEet £.um 1282 Y -2¢ e A et = ¢
L& 2oy Ar 3048
| | 8 (Seertes vk AL ' '
:! ' | FOR. SAILLWAY Q= 3007 w‘:é-&t,wlo ABVTMANT ContRALTON
v
Z.:' CAMILA Tor. (Aitical Pow OVER 2RAL-Tre5TT
. For OAM: = L-H . = R GrF. PRovt D10 Activesl FOR
' ‘:"J’ &’%t.nz.r:’sw vjE Seere, -o'fo: or ‘:m °
P * A Tor oVl Fator THEGU O,
- Foﬂ tow LEVEL OVTLETS: Q: 61\5..%)\ \( v?:w/vmuw <CE REF. 9
| MpuoRmALLY VALVES ON EAGH LOw LEVEL OUTLET ARE OPENED § TuRNS.
L PIPE CAPALTY POoR. TWS CALE 3 VRKNOWN, ThiIPETorE FoR THE
L. D LY PURPOSES off THIS ANALYSIS TT WAS AZWMED THAT ONE VAWLVED
b.!-_,h- - PIPE wal: COMPLETELY OPEN « OTHER T ARE COMPLTALY CLOED.
. ’ i ' \
‘T—_“‘ ‘ 1’ N O 7\'\ (:.) « Q ) Q e
‘ L ’ I ELvATION h Hvu-w o qngf Q\'m.u\y Dam THaL
8 L em) ) ) €D () (a(c) TN . LG(Q (c{-«)
" l oL _ oy -; ‘
& TENY e, e o o . miN)o o | o T
Y £ 1) A X A o 80 eci i i O 9t
Dt . » %0 o z_s X3
[ ™ -~ ) | \
lomn, M6 . Y. 6 O 8e(%s) W?a ('H?o) o Y sao Uyl
4opq tde o 8 T e e 9,319
1L e, % 10 49 BT 6,635 10,590
L Jomte | d»8 e 6 9% o l1-7o1 120% toe? |
O H&uc,m' FROM & OF VAT PifE To WAER SUREAU . Coa e
[f _} @), sTor LOGS 1N PLALE VP To SPILLWAY CAREST EL 3. .)\.Uogﬁ wewned
, N smuwsl LENGTH ABOVE F1\UO. C-9 : o ; S
EE ‘ R ! S S | *

\

; “ - _J"J ,“ : .
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BLACK CREEK RESERVOIR DAM, NY 00182
PHASE 1 INSPECTION REPORT
REFERENCES

This is a general list of references pertinent to dam safety

investigations. Not all references listed have necessarily been
used in this specific report.

1.

10.

"Engineering and Design, National Program For Inspection of
Non-Federal Dams', ER 1110-2-106, Dept. of the Army, Office
of the Chief of Engineers, 26 September 1979, with Change 1
of 24 March 1980. 1Included as Appendix D of the ER is
“‘Reconmended Guidelines For Safety Inspection of Dams'.

"HEC-1 Flood Hydrograph Package, Users Manual', The Hydro-
logic Engineering Center, U.S. Army Corps of Engineers,
January 1973.

“"Flood Hydrograph Package (HEC-1), Users Manual for Dam
Safety Investigations', The Hydrologic Enginecering Center,
U.S. Army Corps of Engineers, September 1978.

HMR 33, "Seasonal Variations of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles
and Durations from 6 to 48 Hours," U.S. Dept. of Commerce,
NOAA, National Weather Service, 1956.

HMR 51, "All-Season Probable Maximum Precipitation, U.S. East
of 105th Meridian for Areas from 1000 to 20,000 Square Miles
and Durations from 6 to 72 Hours'", U.S. Dept. of Commerce,
NOAA, National Weather Service, 1974.

HYDRO-35, "Five-to-60 Minute Precipitation Frequency for the
Eastern and Central United States'", U.S. Dept. of Commerce,
NOAA, National Weather Service, June 1977.

"Technical Paper No. 40, Rainfall Frequency Atlas of the
United States', U.S. Dept. of Commerce, Weather Bureau,
1961.

Design of Small Dams, United States Dept. of the Interior,
Bureau of Reclamation, Second Edition, 1973, Revised Reprint,
1977.

King, Horace W. and Brater, Ernest F., Handbook of
Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,
New Yurk, N. Y., 1963.

"Flood Hydrograph Analyses and Computations', EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.

L IR



"Technical Release No. 55, Urban Hydrology for Small Water-
sheds'", U.S. Dept. of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

National Engineering Handbook, Section 4, Hydrology, U. S.
Dept. of Agriculture, Soil Conservation Service, August 1972.

"Hydraulic Design of Spillways', EM 1110-2-1603, U.S. Army
Corps of Engineers, 31 March 1965, with Change 1 included.

""Standard Project Flood Determinations’, EM 1110-2-1411,
U.S. Army Corps of Engineers, 26 March 1952.

"Hydrologic and Hydraulic Assessment', Appendix D of EC 1110-
2-188, U.S. Army Corps of Engineers, 30 December 1977.

“"Reviews of Spillway Adequacy, National Program of Inspection
of Non-Federal Dams', ETL 1110-2-234, U.S. Army Corps of
Engineers, 10 May 1978.

Hammer, Mark J., Water and Waste-Water Technology, John
Wiley & Soms, Inc., New York, 1975.

""Hydraulic Charts For the Selection of Highway Culverts',
Hydraulic Engineering Circular No. 5, U.S. Department of
Commerce, Bureau of Public Roads, December 1965.

"Guide for Making a Condition Survey of Concrete in Service',
American Concrete Institute (ACI) Journal, Proceedings Vol.
65, No. 11, November 1968, pages 905-918.

“Upper Hudson & Mohawk River Basins, Hydrologic Flood Routing
Models'", New York District, Corps of Engineers, October 1976.

“Climatological Data, Annual Summary, New York, 1979",
Volume 91, No. 13, National Oceanic and Atmospheric Admin-
istration, Asheville, North Carolina.

""Climatological Data, New York, September 1980'", Volume 92,
No. 9, National Oceanic and Atmospheric Administration,
Asheville, North Carolina.

"Water Resources Data For New York, Water Year 1979",
Volume 1, USGS Water-Data Report NY-79-1, U.S. Geological
Survey, Albany, New York, 1980.

"Maximum Known Stages and Discharges of New York Streams
Through 1973", Bulletin 72, U.S. Geological Survey, 1976.

"Characteristics of New York Lakes (Gazetteer)', Bulletin
68, U.S. Geological Survey and NYS Department of Environ-
mental Conservation, 1970.




27.

28.

29.

30.

"Gravity Dam Design'', EM 1110-2-2200, U.S. Army Corps of
Engineers, 25 September 1958, with Changes 1 & 2 included.

"Gravity Dam Design - Stability', ETL 1110-2-184, U.S. Army
Corps of Engineers, 25 February 1974.

Terzaghi, Karl and Peck, Ralph B., Socil Mechanics in Engineer-

ing Practice, second edition, John Wiley & Sons, Inc., New
York, N.Y., 1967.

"Geologic Map of New York', Hudson-Mohawk Sheet, New York
State Museum and Science Service, University of the State of
N.Y., State Education Dept., Albany, N.Y., reprinted 1973.

"Landforms and Bedrock Geology of New York State', New York
State Museum and Science Service, University of the State of
N.Y., State Education Dept., Albany, N.Y., reprinted 1973.
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3¢ APPENDIX F
SECTION F1

LOCATION OF AVAILABLE ENGINEERING DATA AND RECORDS

1. Owner: City of Utica Board of Water Supply
P.0. Box 345
1 Kennedy Plaza
Utica, N.Y. 13502

Attn: Russell S. LoGalbo, P.E., Principal Engineer
(315) 798-3316

Available - Drawings, construction contract and
specifications, construction reports,
reports, photos, reservoir capacities,
reservoir discharges, pamphlet describing
history of Utica water supply system.

2. Designer: Ambursen Hydraulic Construction Company
176 Federal Street
Boston, Mass.
(no longer in business). !

3. Construction Contractor: Same as designer.

4. Agency: NYS Department of Environmental Conservation
50 Wolf Road
Albany, NY 12233
Attn: George Koch, P.E., Chief, Dam Safety Section
(518) 457-5557

Avai.able: Inspection reports, photos, letters.




4585
PHASE I INSPECYION

CHECKLIST FOR GENERAL ENGINEERING DATA
& INTERVIEW WITH DAM OWNER

Name of Dam BLACLK CREEK RESERVCIA DAMFed. 1d.3 NY OO\@2

Date \1}?.‘3!%\ o} 6!5!%[ Interviewer(s) E:D\IQPF_LAK_}TQM PENNEDUM

Dam Owner/Representative(s) Interviewed, Title & Phone#

Russtl. S. Looao PE. PrinupPaL ENGINER  CITY OF LTICA

DOARD OF (WATER SOPPLY . PO Box B4S | KENNEDY PLAZA LUTICA NY, (5502
\8) 798 ~-F516 g T
1. OWNERSHIP (name, title, address & phone #)

CATY oF UTILA BoARD OF WATER SVeoly
CHALL AN - CAETANG A CRISTALL (315)719% - b0l
_LSanm ADDRESS AL ADOVE)
PRICIPAL ENGINEL (R = RUSSERL 5, LOGALLO, PE: (3EE . ABOVE)
2. OPERATOR (name, title, address & phone # of person responsible
for day-to-day operation)

CARETAKER = WitLiaM FARBER , GRAY NY !
(515) €45 - B1I5

CARETAKER . .
ae Operater Full/Fart time PARST TINME

3. PURPOSE OF DAM

a. Past FlLooD CoNTROL. / WATER  SUPRLY

F LoD CONTROW FOR SPRING RUNOFE ANL
b. Present_ STORAGE ForR CoMPENSATION WATTR V3ED

TO CEQLACE HNINCKLEY Q7SIR\V0IR WATEe, ULZED By
. CiTy OF UTICA WATEA SUPPLY SYSTEM
4. DESIGN DATA

a. Designed When 906

b. By (name, address, phone #, business status)
AMBURSEN  HyDRAULIC COoNSTR UCTION ¢ O.
176 FeoFeAL ST, BostoN | MAss,

For. CONSARIPATED WATLH Co. of "UTiea)

c. Geology Reports NONE KnNowN.

d. Subsurface Investigations _NONE KNOWN,

: e. Design Reports/Computations (H&H, stability, seepage)
L NONE = ONLY ON [98% PLANS




r, | | | e
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£. Design Drawings (plans, sections, details)

SOME  (2ee _apeenNpiX  G) .

g. Design Specifications YES <EE  APPENDIX YL\ .

h. Other N!A

5. CONSTRUCTION HISTORY

A Initial Construction
1) Completed When |Q0G

2) By (name, address, phone #, business status)

AMBURSEN HYDRAULIL CONSTRUCTIoN CoO.

126 Feocral STEEET  BOSTON , MASS. (No Lovere In gusiwess)

3) Borrow Sources/Material Tests

NorlE KNowN .,

4) Construction Reports/Photos

YES - SEE__ASPENDICES £3-19 To F3-36.

§) piversion Scheme/Construction Sequence

NonNE KNOWN .

6) Construction Problems

NONE KNOWN .

7) As-Built Drawings (plans, sections, details)

NONE  KNoWN .

8) Data on Electrical & Mechanical Equipment Affecting

Safe Operation of Dam pNo £LECTRIC AquIPMENT.
No DATA. ON VALVES.

9) Other __ SomE _ENGIN ~ O UL ING ConSTRUCTION,

—X_SoME  POST - ConNSTRUCTIoN GECORTS.
(SEE ArPENDIX  F3)

3
F2-2 i
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b.

Ce

Modifications (review design data & initial construction
items as applicable & describe)

NoNE ExcEPT  ACCESS HATCH To SPILLWAY,

INSTALLED (N Tfs FACE OF SPILLWAY STCT/oN.

Ol ACCiSS SHAFT STikl, ExISTS (BUT NGT USED.

Repairs & Maintenance (review design data & initial con-
struction items as applicable & describe)

* R EPLAUED SEVERAL. OF cutiLit NPE  VALVES.

* LEPLACED TIMBER DECK ON SPiLLwaAY — 974t 21760t

+ SoMETIME. PRIOR..

1974 concreTE RECMR To IS ENeS OF BUTIRESSES .

* REFERENCE To GUNITE WoRK IN 1967 3uT NO KNOWLECGE ,

o THEAL 1% EVIDENIE OF REPAIR.WORK TO SPULLWAY TRAINING WALLS.

"OPERATION RECORD

- 1%

b.

Coe

a.

Past Inspections (dates, by, authority, results)
7]20[75~ NY S CoNSERVATION COMMISSION (SEE MPPENDIX F 557 w/fHoTo .
1963 EnGR. LECIRT Far ouwnER BY AMBURSEN ENGINZERING, CaR e,

- - -7 ptioTos, v
9|71 - N¥S-DEC (mePENDIX £3-74) W/ PHioTo (APPENDI% F84E)

Performance Observations (seepage, erosion, settlement,
post-construction surveys, instrumentation & monitoring
records)_ Nog INSTRVMENTATION

¢ ToPo SURVEY OF RESERVOIR ~ 1963

o CAPACITY STUDY —1975 ( SEE APLENDIX F5-787
* |CE GETS AS THILK AS !

Post-Construction Engineering Studies/Reports
o LAPALITY STUDY (SEE @5
+ 1963 ENCGe EPORT BY AMBURSEN ENGINEZRING (o2, [APPENDIX Fi-45)

REPoRQT ConTAINS 19 3% REPRT BY AMBURSEN AS WELL.

Routine Rainfall, Reservoir Levels & Discharges

* RECORDS OF WATER LEVELS — DALY REP0RTS SENT MONTHLY TO

WATER WOARD , KEPT IN ENGRS OFFICE Foo PAST 10 YEARS
SEE APPENDIX € 3-8

o BELIEVED TUAT THERE ONCE WAS RAIN GAGE AT SITE , PERI0D OF Of-
ExISTAN (£ OF RECORDS UNKNOWN,
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e. Past Floods That Threatened Safety (when, cause,
discharge, max. pool eclevation, any damage)

-

NONE pNOWN ~ SEE RCcoeD OF HIGHEST WATFR, LEVALS ,
(sce APPENDIX F3-93)

f. Previous Failures (when, cause, describe)

MNONE ik NOWN .

ge Earthquake History (seismic activity in vicinity of dam)

No RECHeDS .

' 7. VALIDITY OF DESIGN, CONSTRUCTION & OPERATION RECORDS (note any
apparent inconsistencies)

e LOG SLWICE 1S omLy 8.6  wiDE BY 6’ HIGH .

¢ SoILWAY ConPioULATION IN FIELD DIFFERS SOMEWHAT FRom

\ {
N WHAT 1S sHowa onN PLANS.

8. OPERATION & MAINTENANCE PROCEDURES 1

a. Operation Procedures in writing? ﬁk) Obtain copy or des-
cribe. (reservoir regulation plan, normal pool elevation
and status of operating facilities, who operates & means
of communication to controller, mode of operating facili-
ties, i.e., manual, automatic, remote)

e NO FLASHBOARDS ©N SRILWAY ,ST0f LoGs NOAMALLY N PLACLE
o MNMOR.MAL. Wi TTRER LIVTL & SPhiway CCEST
e GATED OPERATED PLIOL TO SFRING RLNOrF AS DETERMINED ©7
NYSBST o+ NIAGARA MO HAWE PowlR CLORP, GAD ON QUuTLETS Ayl
OPENED FULL TO DRAIN RESERVOIR 4AF MuveH AS FPOSSIGLE “TO AWDMMODATE
SOLING RUNOFFE
e AMEMPT IO CLOSED GATES AS SooN AS wWATEL LEVEL REACHES SPwWAY CReST
o GATES ALWAYS OPEN S TUANS . /N SUMMER  LEVEL. il Deoe 2'Ton!
¢ MAMVAL OPERATION OF OUTLETS BY WATER DEPT, PCLSoNMEL , NoT CARE TAKER
b Maintenance Procedures in writing? NO Obtain copy or
describe, ' —

o CARETAKER VISITS SITE DALY ¥ LIVES IN_ WATER BoALD
OWNED HOUSE NEAR DA

* SOME TREE CUTTING /N _PAST _oN EMBANKMENT _To LEFT
OF OVER FLow S€cTioN , NoNE ON RIGHT,

e
—

.

L4~

g F2-4

3
Ty
-

4




‘c.  Emergency Action Plan & Warning System in Writing? NO
Obtain copy or describe. (actions to be taken to
minimize the D/S effects of an emergency)

* NQ REAL THOUGHT GINVFRN

* WouLD CALL STATE poLlce

v CARCTAKER HAS PVBLIC PHONE ONLy

9, OTHER




APPENDIX F
SECTION F3
COPIES OF ENGINEERING DATA AND RECORDS
TABLE OF CONTENTS

Construction Contract and Specifications - April 19, 1906.

Report on Proposed Reservoir and Dam, by Consolidated
Water Company of Utica - April 22, 1906.

Progress Report on Dam Construction, by W.S. Bacot,
Engr., and A. B. Tracy, Engr. - May 28, 1906.

Progress Report on Dam Construction, by W.S. Bacot,
Engr., and A. B. Tracy, Engr. - June 12, 1906.

Dam Inspection Report, by NYS Conservation
Commission (C.W.H. Douglass) - July 20, 1915.

Photo of Dam - July 20, 1915.

Article un Grays Dam, believed to be from around
1920's or 1930's.

Working Papers for Engineering Report, and Report on
Field Inspections, etc., by Ambursen Engineering
Corporation - 1963.

Inspection Report, by NYS-DEC - September 14, 1971,

Photos of Dam - July 14, 1971.

Gray Reservoir Capacities, by A. I. Lashure,
LDS. - 1975-

Letter to J. N. Hunter Concerning Dam Inspection
of September 14, 1971, by NYS-DEC (by K.D.
Harmer) - February 29, 1980.

Maximum Recorded Discharges from Utica Board of
Water Supply Records - June 5, 1981.

F3

F3-19

F3-30

F3-37
F3-41

F3-42

F3-45

F3-74
F3-77

F3-78

F3-81

F3-83
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GENERAL SPECIFICATIONS

FOR : E H
‘ CONCRETE-STEEL GRAVITY DAMS, ¥
BY THE

AMBURSEN | | ‘

! HYDRAULIC CONSTRUCTION COMPANY, ;
176 FEpERAL STREET, BostToN, Mass. :
? ) ,.
oS S ©fs
| i,
GENERAL CONDITIONS. j '
These specifications are intended to cmhrace all the labor and materials required in the ' ‘
erection of a Concrete-Steel '

! Dam with bulkheads across /3&0/& @\,u//L . !
| s Whfor fray A7 S

The whole work to be comprised within any contrace 01 coniracis to be made ior sue,
The Contractor shall furnish superintendence and materials as per attached Proposal, '
and all other labor, material and incidentals shall be provided by the Owner or by the Contractor f
on the Owner’s account, and at strict net cost to the Owner without percentage or other profit to ‘
the Contractor. Al materials shall be the best of their respective kinds and all workmanship of ;
the best quality. L
k
t
t

e e g

i 1. PLANS. The work shall be constructed in accordance with drawings made and fur-

nished by the Ambursen Hydraulic Construction Company, and under these specifications, to

. the full intent and meaning of the same.

; The specifications and drawings arc intended to describe and provide for the complete

work. They are intended to be co-operative, :\nd what is called for by ecither is as binding as if

cailed for by hoth. .

‘The work herein described shall L completed in every detail, notwithstanding that every
item necessarily involved is not particularly mentioned.

The contract price shall be based upon these specifications and the said drawings, which
are hereby made part of the contract.

2. LOADS. In estimating loads, concrete shall be assumed at 140 lbs. per cubic
foot and water at 62,5 Ibs. per cubic foot. Such other loads as may come upon the structure
shall be specified by the Owner for whom the structure is built,

3. CONDITIONS OF CALCULATIONS.

Modulus of elasticity of CONCIEte ... uoveerrirenerieereeneecnes vee. 1,500,000

Modulus of clasticity of steel............liiiiiiiiiiiiiiiiciiiaitieies ceenns onst 30,000,000

Maximun COMPRESSION ALLOWED ON CONCRETE.
. Exclusive of temperature stresses, . ... ..ceeiesvivirnereen.s. ..500 Ibs, per sq. inch
, . Including ‘stress ddue to 4o dcgrccs variation in tcmperamre .600 Ibs pui sq. inch -
' ANl parts shall be designed to a factor of salcty of not less than § wnh concrcle six months old.
: . No tension siress shall be allowed on’ concrete. i1
Maximum shear allowed on concrete, 75 :bs. per sq. inch, E

Ces 1ia . i

CCONVER
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MAXIMUM STRESS ALLOWFD ON STEEL. :

In deck, apron, beaws, base, or any other part subjected to transverse stress, the steel
shall be assumed 10 11ke the entire tensile stress without aid from the concrete, and shall have
an area sufficient to develop the full compressive strength of concrete composed of 1 part Port-
land cement, 3 parts sand, and 6 parts of broken stone, at the age of six months,

The imbedded steel under a stress not exceeding 16,000 Ibs. per sq. inch shall be capable
of taking the entire load without tensile aid from the concrete,

In buttresses and parts subjected to compression only, no allowance shall be made for
the strength of the steel imbedded therein, whicl will be used only as a precaution against cracks
due to shrinkage or changes in temperature.

4. DISCREPANCIES. In the event of any discrepancies between the drawings and
the figures written on thewm, the figures shall be adbered o, I case of any discrepancy between
the drawings and the specifications, the specifications shall be adhered to.

5. FOUNDATIONS. All foundations shall be as shown on plans, and conform to the
dimensions marked thereon.

Foundations on rock shall be prepared by removing all sand, mud, or other soft materials,
and by excavating the bed rock in such manner as way be described or shown on the drawings.

Foundations on hard pan, gravel, gravel and clay, or cemeated sand or other materials
intended to carry the load without piles, shall bz excavated to the depths shown on plans, in-
cluding excavation for cut-off walls if called for.

6. CEMENT. No cement shall be used except established brands of high grade
Portland cement which have been in successful use under similar conditions to the work
pioposcd for at least three years, and which has been seasoned or subjected to acration for at
least thirty days before leaving the factory. ' All cement shall be dry and free from lumps, and
immediately upon receipt shall be stored in a dry, well covered and ventdated place, wwroughiy
protected from the weather.  If required, the Contractor shall furnish a certified statement of the
chemsioal cvmpasition of the cemenr, 3nd of the ra® mytenal rm wIled it s man o ioe

The fineness of the cement shall be such that at least yo per cent will pass through a
sieve of No. 4o wire, Stubbs guage, hiving 10,000 openings per sq. inch, and at least 75 per cent
will pess through a sieve of No. 45 wire, Stubbs guage, having 40,000 openings per sq. itch.

Samples for testing may be taken from every tenth bartel, The samples will Le mixed
thoroughly together while dry and the mixture be taken as the suwmple for test,

Tensile tests will be made on specimens prepared and maintained until tested at a tem-
perature not less than 6o degrees Fahrenheit.  Each specimen shali have an area of one square
inch at the breaking section, and after being allowed to harden in moist air for 24 hours shall be
immersed and maintained under water until tested.

The sand used in preparing test specimens shall be clean, sharp, crushed quartz retained
on a sieve of 30 meshes per lineat inch, and passing through a sieve of zo meshes per lineal inch.
In test specimens prepared from a mixture of one part cewent and three parts sand, parts by
weight, no more than 12 per cent of water by weight shall be used, aod said specimen shall, afier
seven days, develop a tensile strength of not less than 170 lbs. per sq. tnch, and not less than 230
Ibs. per sq. inch after 28 days. Cement mixed neat with from 20 per cent to 25 per cent of
water to form a stiff paste shall alter 30 miuutes be appreciably indented by the e¢nd of a wire
one twelith inch in diameter loaded 1o weigh one-quarter pound. Cement made into thin pats
on glass plates shall not crack, scale nor warp under the following treatment. “Three pats will

be made and allowed to harden in woist air at from Go to 70 degrees Fahrenheit; one of these

will be placed in fresh water for 28 days, another will be placed in water which will be raised to
the boiling point for ix hours and then allowed to cool, and the third will be kept in air of the
prevailing oul-door temperature.
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7. PORTLAND CEMENT CONCRETIE. The concrete shall be composed of cement,
sand, and broken stone or gravel, and mixed with clean water in the proportions hereinafter
wmentioned.

The sand shall be clean, sharp and coarse, or coarse and fine mixed, free from sewage,
mud, clay and all foreign matter,

The broken stone shall be clean and hard, and free from long thin scales.

’ The gravel shall be of assorted sizes, screened or washed entirely free from scale, clay,
loam, or foreizn matter, and be free from slime or humus. Clean pit material comprised of
coarse and fine gravel naturally mixed in approximately the specificd proportions may be used
it enough cement is added to make a concrete of the ultimate strength required.
If mixed by hand, a cement mortar shall first De prepared in a mortar box: the cement
g and sand in the proportions specified shall be thoroughly wixed dry, a quantity of watcr to be
afterwards added sufficient 1o produce a monar of proper consistency, and the whole to be
tharoughly worked. The prepared mortar is then to be spread evenly over the gravel after the
latter has been sprinkled with waier, and the whole mass thoroughly turned over with sn>vels
: not less than twice, and mixed until every patrticle of stone is completely enveloped with mortar.
, 1f concrete is mixed in batches of one cubic yard, the wixing board, which must b2 water tight,
shall not be smaller than 10 by 12 ft. A Jarger amount than one cubic vard shall nat he mixed
in a single batch by hand. i

Whenever the amount of work to be done is sufficicnt to justify it, and for all work exceed-
ing 1000 cubic yards, approved mixing machines shall be used. The ingredients shall be placed
_ in the machine in a dry state, and in the volumes specified, and be thoroughly mixed, after which
. clean water shail be added and ihe mising continucd until the wet mixture is tharaneh and the
mass uniform. Open bottom boxes or forms of accurate dimensions shall be used to measure
] materials for batches of concrete whether to be mixed by hand or by power.  All concrete shall
be of such consistency that when dumped in place it will quake f{reely like jelly and the whole
mass sét within 24 hours. As soon as the batch is mixed it shall be deposited in the work with-
out delay. |

Concrete which has begun to set before being placed and rammed will not be allowed to
remain in the work. After being placed, each fayer must at once be thoroughly rammed and
consolidated so that no voids or spaces are left. The Contractor shall be responsible for the
y“‘ thorough ramming and compacting of all the concrete, and he must see that a sufficient namber
{

§

of men are provided with snitable rammers, so that each batch is spread and well compacied be-
fore another batch is delivered within the molds.  Layers shall not be tapered off, but shail be
built with square ends. :

The grades of concrete to be used are as follows :

For the deck and apron, one part Portland cement, two parts sand, and four parts broken
g stone or gravel that will pass in any direction through a one-inch mesh if not otherwise marked
on the plans. ) .
’ . . For the buttresses, base, l\fams, bulkheads and walls, one part Portland cement, three

parts sand and six parts broken ktone or gravel that will pass through & two and one-half inch

3 mesh, if not otherwise marked on the drawings.
' 8. MIXTURES. The volumes of cement, sand, broken stone or gravel in all mixtures
of mortar or concrete shall be measured Joose. - |
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9. CARFE OF FINISHED WORK. Particular care shall he taken of finished work
as the work progresses, and the same shall be covered with plank or canvas while setting, if
necessary 1o protect it from the weather.  If necessary the concrete shall be llmr(h..:hlyv wet
down every 2.4 hours for at least six days after completion. ‘

1o. CONNECTIONS. 1u connecting concrete already set with new concrete, the sur-
face shall be cleaned and roughened, anid mopped with a mortar composed of one part cement
and one part sand to cement the parts tagether.

Fach course shall be left somewhat rough to insure bonding to the next course ahove H
and if it be already set, it shall be thoroughly cleaned and dampencd before the next course is
placed upon it.  The work shall be earried up in sections of convenient lengths and, so far as
praciicable, complete without intermission.

1. EXPANSION JOINTS.  xpansion joints shall be made-in the deck and apron in
the centre of every sixth or cighth buttress.

12, BUTTRESSES. In building the buttresses an established grade will be taken for
the top or offset.  liach buttress shall be filled continuously up to the top or offset.  Steel rods
and pins shall be imbedded in the buttresses as shown on the plans.

The deck shall then be laid to the top or to the point of said offset.  After 48 hours, if
the concrete is sufficiently set, the forms may be removed and used over again.  If there is more
than one offset in each buttress, each section of each buttress up (o the next higher offset shail
be built continuously, and the deck Iaid as before.

13 DECK. The deck shall be laid in longitudinal sections of a width to constitute not
more than one day's work. very section shall end at the middle of a buttress,

14. STEEL. Steel rods shall e imbedded in the concrete of the deck, apron, base,
beams and buttresses wherever shown in the plans.  They shall be spaced as shown in the plans.
The design, location, dimensions, and connections of the rods, also the section of steel of which
they are composed and all secondary re-enforcement shall be as shown on the plans.

Steel rods shall be imbedded near the tension side of the deck, 'pron and beams. No
reliance shall be placed on the adhesion between the steel and the concrete, but special rods
(known as )
shall be used. The distance of the centre of the rods from the outside of the concrete shall not
be fess than the diiuncter of the rods,  Ali steel must be tree wom pant and oil, and all scale
shall be removed before imbedding in the concrete. ’

Steel wire stirrups, wire netting, expanded metal or other material as secondary re-
enforcement shall be provided and imbedded in the concrete as called for in the plans.

15. MOLDS OR FORMS. All buttresses, abutments, deck, apron, beams, etc., sh.ut
be built in wooden forms. These forms shall be substantial and practically unvieldir :, with tight
joints, and built to the proper dimensions for the work intended. ‘The inside suriace of the
forms shall be of planed and smooth lumber.  When the work is complete, all forms shall re-
main the property of the Ambursen Hydraulic Construction Company.,

16. FINISHING. 'The concrete shall be rammed directly against the molds and work )
down at the faces of the molds with a fork or spade, and after the molds have been removed ali
exposed surfaces where necessary shall be floated to a smooth finish with a semi-liquid mortar
composed of one part of cement and two parts sand, care being taken that no body of mortar is
left on the face, sufficient only being used to fill the pores and give a smooth finish.

The crest of the dam shall be re-enforced in thickness as shown in the plang, a-d shall be
finished with a Jayer of mortar composed of one part of cement and three parts of sand, to a
width and thickness indicated on the plans.  This finishing Iaycr must be put on before the con-
crete under it has set.
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9. CARE OF FINISHED WORI,
as the work progresses, and the smne shall be
necessary to protect it from the weather,

Tarticular care shall he taken of finished work
covered with plank or canvas while setting, if

If necessary the concrete shall be thora. shly wet
down cvery 24 hours for at lcast six days after completion,

10. CONNECTIONS. In connecting conerete already set with new concrete, the sur-
face shall be cleaned and ronghened, and mopped with a mortar composed of one part
and one part sand to cement the parts topcther,

Fach course shall be left somnewhat rough to insure honding to the next course above ;
and if it be already set, it shall be thoroughly cleaned and dampencd before the next course is

« Dplaced upon it.  The work shall be carried up in sections of convenient lengths and, so far as
praciicable, complete without intermission,

1. EXPANSION JOINTS.  Expausion joints shall be made-in the deck and apron in
the centre of every sixth or eighth buttress,

1z2. BUTTRESSES. In building the buttresses an established grade will be taken for !
the top or offset. Llach buttress shall be filled continnously up to the top or offset.  Steel rods
and pins shall be imbedded in the buttresses as shown on the plans.

The deck shall then be laid to the top or to the point of said offset.  After 48 hours, if ;
the concrete is sufficiently set, the forms may be removed and used over again.  If there is more
than one offset in each butiress, each section of each buttress up to the next higher offset shall
be built continuously, and the deck laid as belore.

13 DECK. The deck shall be laid in longitudinal sections of a width to constitute not
more than one day’s work. Every section shall end at the middle of a buttress,

i4. STEEL. Steel rods shall be imbedded in the concrete of the deck, apron, base,
beams and buttresses wherever shown in the plans.  They shall be spaced as shown in the plans.
The design, location, dimeunsions, and connections of the rods, alsa the section of steel of which
they are composed and all secondary re-enforcement shall be as shown on the plans.

Steel rods shall be imbedded near the tensian side of the deck, vron and beams. No
reliance shall be placed on the adhesion between the steel and the concrete, but special rods
(known as )
shall be used. The distance of the centre of the rods from the outside of the concrete shall not
be less than the diamieter of the 1ods. Al steel musi be free from paint and o, and all scale
shall be removed before imbedding in the concrete. ’

Steel wire stirrups, wire netting, expanded metal or other material as secondary re-
enforcement shall be provided and imbedded in the concrete as called for in the plans.

15. MOLDS OR FORMS. All buttresses, abutments, deck, apron, beams, etc., shait L.
be built in wooden forms. These forms shall be substantial and practically uavieldir ;, with tight '
joints, and built to the proper dimensions for the work intended. The inside surface of the
forms shall be of planed and smooth lumber.  When the work is complete, all forms shall re- '
main the property of the Ambursen Hydraulic Construction Company.

16. FINISHING. The concrete shall be rammed directly against the molds and work “d :
down at the faces of the molds with a fork or spade, and after the molds have been removed all
exposed surfaces wherc necessary shall be floated to a smooth finish with a semi-liquid mortar
composed of one part of cement and two parts sand, care being taken that no body of mortar is

cement

left on the face, sufficient only being used to fill the pores and give a smooth finish. ’

The crest of the dam shall be re-enforced in thickness as shown in the plans, a1d shall be i
finished with a layer of mortar composed of one part of cement and three parts of sand, to a !
width and thickness indicated on the plans.  This finishing layer must be put on before the con- i

crete under it has set. i
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17. ERECTION. The Contractor shall employ suitable and competent labor for every
kind of work. The Contractor shall furnish all staging, centering, casing, forms and material of
every kind required in the erection of the work ; also all plant, including boilers, engines, pumps,
derricks, mixing machines, conveyors, bartows or other appliances necessary for carrying on all
parts of the work. The Contractor shall build all coffer dams and do all necessary pumping un-
less otherwise agreed, and shall assume all risks for loss or damage to the work incurred by ice,
floods, or other capses during construction. .

18, WORK EMBRACED BY CONTRACT. ‘fhe Contractor shall do all the work
prescribed in these specifications and as shown on the plans, for the structure complete from out
to dut of shore abutments, unless otherwise modified in writing.

19. CLEANING UP. After the completion of the work, and before final acceptance
thereof, the Contractor shall remove all temporary structures and rubbish, and leave the work in
a neat condition.

20. REMOVAL OF OLD DAM. If the site of the proposed structure is occupied by
an old dam, the same shall be removed by the Contractor, unless otheiwise agreed. The mate-
rial therein may be used Dy the Contractor at his option.

21. EXTRA WORK. The Contractor must be prepared to do any extra work that
may be ordered in writing by the Owner, and for this he shall be paid at current contract rates
for work of a similur character,—or if the extra work is of a class for which no rate is fixed by
current contracts, he shall be paid the actual reasonable cost thercof, plus 15 per cent of said cost.

22. ESTIMATES. Unless otherwise provided, approximate cstimates of the work done
and material furnished shall be made on or about the last day of every month, and a valuation of
the same in proportion to contract prices for the completed work shall be made, which sum shall
be paid to the Contractor in cash on or about the fifth day of the following month, less a deduc-
tion of 15 per cent upon said valuation, which shall be retained until the final completion of the
work. . _—
23. FINAL PAYMENT. Upon the completion of the work, the Contractor shall be
promptly paid the balance of the contract price which shall then remain due and unpaid.
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~ Proposal for a Concrete-Stec Lravity - sam:

(Under patents of Ambursen, Sayles and Church.)
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STRITTING,

|
!
; ALl roots, turf, mwok and vegotabla ratter choll bo romoved from tho
gite, of the dam before any vworx is begun on the dam,

i
|

CORE WALL TRIN Cll.

e o it e # O e

Tho oore wall and wing wall tronohes are to be exoavated to such 2 depth
as siall sooure u cood foundation, and are to be olose sheeted with two ineh
shootine whon over ton feet in depth, or whers 1% may be ncoeszary. Jand s
sufficiont ‘o leep these trenches olear of wator during tho progress of the work
are to be provided by the Contrzctor.
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7110 aore wall and out-off walls, and the foundation of the wing walls
aro to be bnilt of cement composed of Poritland cemont, one rart; clean chnry sand,
three rorts; sereeniigs of fine gravel, itwo parts; and gravel, not more than two
and cno-..,lf inokes in greatesct dinmensions, four narts,
!

§ the following mixture may bve used;- Portland ocement, one rari; cond,
three parta: gravel or coreenings, two ports, with gound olean ctonss ot inte
tlis wixture. The stones not to exeeed two feet in longest dimensions, and to dbe
tamned into the mcrtor so that at no point shall onc stonsg Le within tws ilches
of any other stone or within one inoh of the fase of the wall.

Q9
'3

IPEPACY YRIPIP WY

Zidh,

CORE WALL,
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{
’, The oore wall is to be built wup hetweon plank forns nlacad =0 nas to bring
the work to true lines and surfaces. After the conorete hns bneome sufficiently
set it is to he plastorod on tie un streanm side with a coat of neriar, ~nn-lilf
l _ —iach thick, couresed of ons part Portland ceaxent and one yart serd, vhiek rlen
P,7’ sot will be wapked over vith o cont of neat ccrert preovt. ThHie =017 230l e Tvilt

o {thal tle jolits Letween succecsive layers shall be broken in the building.

L j PAVING.

o

E; The interior slopes of the embankments are to he paved, the stouss to be
sot on end and thoroughly ranmed into place, on six inches of gravol no stone of

b rhick zkiX shall be over one snd ome-half inelies in diameier, ihe jrinte Leiveen

“ the 1avmg to bo thorou(;hly chinked with wedge shaped spalls,

Pard

The mmte'ray is to be paved as showr. with large stones sot in oconorote. !

POy Sy

ENBANKMENT,
’ |
. e The £illing of the trench inside the aeore wvall and all tl\o embankment |
A imido the oore wall shall be of solocted olay and gravel mixod in isohortions

which willi beo satisfnetory. The material shall be cartod from pits and shizdl be

"'M om Iy
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thoz;om:hly oprinklod and roll
to dry boloro the noxt 1a

el with a grooved rollor,
yor is sunpliod
as to avoid puddles or go

Yo layer ohall be allowe:

» ond tho sprinkling shall bo go Qoo
't apoto, : ;
‘ !
f Thon imractioable to roll, the mwidle shall be tammed. The embaniment
shall be finlshed to line before the ravins is 1aiq.

: : _ GRAVLL TILLING,

The f1l1linz on tho lower side of
vastoway wallg, ohell be of

commioted by erririling,
of the dum, fini:licd to e

tho core wall and heek of the
cravel of a qyality satisfactory ang thorauzshly

0 outnide alome amg ton

Soil is to bo arroad on $h
ade and sown vith oats and orasn sesd,
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" PROPOJAL, YOR A COYNCRRTP-STREL CRAVITY DA',

¥y

(Under patents of Ambursen, Sayles and Churoh,)

-

-

The Consolidatcd “ater Co. of Utica,
R34 Gonesee Streect,
Utica, . ¥,

Gentlemon: !

|
Wo, The Ambwraen HJdraulic cOnatructlon Co., of

Boston, Hass., hereby propose to you, The Consolidated Water
Co. of Utica, N, Y,, to decipn and build for you a concrete=
ofeol dam with concrete-steel ocut-off wall and with concrete=- o

steel abutﬁents and core walls with earth embankments, with
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measuring weir within the n#ruoturo. oand lors sluice as you
i .

—

shall order, all nubatantiaily as shown on plan propared by

i

us #6-30, dated Maroh 21, 1906, and in accordance with speci-
fications hereto altuchad,-«caid plan and specifications be-

ing made a part of this inotrunent. The location of thio

dam to be upon what 18 known as The Upler Gray site on the
Black Creek, which has buen indicated on a certain profile

. turhichod to us by you,-=upon the following terms:
' €

£

N For the gqum of ﬂ13,240. we will propare and fur-

nish all plans and schedules of material required; furnish
all rainroroing pteel rods f;‘;; B. oaré Poland.QN;;rniﬁT"
all lumber ror formsz and ntnclng for concrete (but not for

apron or sheeting and piling;ror trenches) eithor at Polqna
\

or Gray mill; furnish the use of all tho necesaary plant,

| .
inocluding boilers, engines, derrioks, stone crushos, and all

.

necossary tools and maohinar{. with the oxoeption of astvam

samo to be de-~

- pumps, pile drivers, and horses and carts,

v
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liverod by us at Poland; and furnish the services of a cone-
potent superintendent, including his truvelins expenscs and
voard, from the beginning to the completion of the work;

" and furnish also the servicos of a competent ongineer of tho
éompany. skXilled in thae construction of dams, who shall
visit and asoist in the work, as often as is necessary for
ite proper performance and svuervision. We will begin the
work irmediately after the acceptance of this proposal,
and prossoute the same dilisontly and continuously, and
complete the same at the earliest practicable date; 1t bhee-
'lng estimated that the work should be completed, ready for

use, within eix monthe from the signing of the acntruct,
i
The above is for an extension dam having a present
height of 30' above the floor and designed to oarry .n ulti-
mate height of 40! and sustain a fl00d of 6' on tho orost,

!
all as indicated upon tho prel

'

. . ’ . .
The terms of paymunt of the above sum, which terms
' yoﬁ hereby accept, shall be

zo*v'
i 20,0

when the plant 1s delivered as above stated
when the steel and lumber are delivered us above
gtated
15% when one-third of the dam is completed by yardace
pstimate
164 whon two-thirds of the dam is completed by yardare
catinute
154 vhen the dam is fully completed -
15 thirty days after the dam is fully completed

All othe - muterial not above épeclfiad #hall ho
‘ purchased by you on requfaitiona proepared by us or ordersd
| by us as agents on your ascount ap you may instruct, and.
bille for same in either case are to bo paid at net cost by

you without profit to ua.

A1l other billd for 1a$or. freights, cartages and
|
incldentals shall be poid by you at net ocost without profit
to us on aocounts auditcé and approvod by.na.

ixinary plan arove reforred to,

vy .-“.‘ -
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stone paving of the water slope and wasteway.
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Any diaoouﬁta which we may bo able to negotiate ¢
any mate.ials ordered for you or for your account shall be
wholly for your bonefit, our sole compongation lying within

t
the sum of 513,240, above namod,

It is mutuélly undorstood that none of the above
montioned payments sgall be made by you to us until we have
aelivered to you an indomnity bond, with approved surety
ecompany, in the sum of $20,000, which shall guarantee the
oidbility, tightneces aﬁd permanence of all the concrete anc
stecl work in the rollway with its wﬁlls. floor and ahute
ments, shown on the above mentioned pfoliminary rlan, for
the term of two ycars artér the conpluticn of the ontire

work,

vo estimate the cost of the same to be 335,600,
which eetimate is based upon the prosent price of cement,
said price being not more than 32.4' per bdarrel delivered
at the slite of the damy=~which sum of $35,400 includes the
cost of the coffer dam and the handling of the water, also
the earth excavation:and the baok f£ill of tho core wall to
the depth as showmn oé the above mentioned plan, &lszo the
The catie
mate of $55,400 further includes the sum of $13,240 numod
as our contract port#on of the work, and contemplatos the

oompleted dam ready for use,
]

| : '
It i» mutuglly agreed that the core wall and cut-

off wall shall bs carried to a depth which will fnsure a

good foundation and an effootual prevention of tho passage
of any water boneath ths dam,--and as the depth to which th
oore wall shall be carried is not at present detormined, un

as the mothod of its construation haa.not as yot beon detor
v _ |

|
|
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mined, 3t 1 mutually agreed that such dopth and mo thod s

shall Do adopted as are mutually aatisfactory to the Prosi~

dent of the Amburszen Hiydraulic Construction Co.,, ond the

presidont of the consolidated vater Co.

In congideration of the above mentioned work to

ve performed on our part, and in consideration of thie above

npntioned poyments to be mado on your part, i¢ &g herebdy
agreed that yoeur acoe) tance under your hand ané seal of

this proposal constitutes a contract petweon us.

" Reppeotfully submitted,
AMBURSEN HYDRAULIC CORSTRUCT 101 CO.
t ,

Aoooyp tedy
=2 COYSOLIDATZD WATT CD. 07 UTICA,

8y o _
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georgtary.
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T(T‘! VATR R COMPAY 'S NEV STONAGE RESERVOIR AT GRAY, R ILER CO.. HoYe
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. In khepinc ith 1t3 progressive mcthods, the Con-

Sl e e l
solldatod wator mmpzmy i3 mmung mroprrationa to consiruct a

AR B o
largo BtOTam Roscwoir at Bennettfs Mill on Blrok Oraock about
MO g

ono 'mu ono-halr ‘milos above tho Vi.llﬂgo of Gray. Oray is a small

villa:,o of‘ not ovor n00 inh-'bii.lmtﬂ, locatad 1wt cbove the Forxks
‘ Al :'.:. (el TR -)-v , .
111 Blacl\ Creok at a point ubout tm-m:r-rivo milee northeast of -

Utica. Its only industry now 1!:: a stocm saw milly In‘'the i’:aot
its It a'geat miu proquced olothacspinn. but the old clotheapin

' J faotonr hnn bocn sbandoned theso nony yenra, To the northe~st of
1 Grav'Bla‘dk Oreok divides into’ t;u'oo brancres which tisverse a wild
! cmmtry devotod ontirely to tho lLwmbermen, huntsren, fisherncn,

om the cares of the world uuring
|t-he uunnor times “Jerseyriold Lnke". vhich coveras about 1000 ecres

’zntanda at tho noad of the north branch, Tho other branches ore
m'tc'd by‘ r;t;zicrous lnkea ‘whieh 110' 'hidden 1n:the’ region hitherto Xnown
s‘o’nlir to “tho hunter ond. trapper. " e ATI 07 thsen w3 will
AV B0 00 ple g ol der 10 secure! tho water uuﬂply of Weat Canada-
".(‘}reek :‘t;r‘ {.‘h;.‘city' of Utioa, 1t!Yiag boen neonsaary for tho Wator

¢ oanpany to rmko comronnation t6i tho omners of ‘mills end water powers

1

nt n point bolo'r 1ts Intal\a abo'Lo ninckley. This io tho rnain ywrpogr

VR L R B B .
of those ntorage resorvoira. Not the least useful foature of then

v1 EEEE TRV Y L

|
wi.n be ‘tho rolicf which 1t will afford to the yeople of lerkimer
¥ by ohtchin« T100d Viaters 4n the apring’time. Tho people of Horkimer
R TIALRIIES R .
}"mow veu tho trials that come Lo' them durding tho froshet- seraon,

1) et !
and ™11 view With' satiaraction’
DN SV} )

wntor ﬂompmny %0 arrord wuch rohor. Fvon though the Vatar Company

e doea divcrt ﬁm‘t‘he orook thono surplus Waters which aro nothuig
‘r o

S - N
‘ but tt nuiuance to Tlorkiner ‘.lnmbitnnto. 1% 111 twn thas to good
L tle Ty

any effort mode on the part of the

R A acoowmnt ‘Tor” tho 'supply of “thio ' ty of Uuon. 1to‘noichbor ma niater
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1‘ ; (u'd’bi"oad iéke. '1'0 the eye "of an

i

pcriodu of low flow whon tho waters *‘low..ng into West Gmmda

P /‘ The con'pany will draw from thin renervoir auring
LA A :

Orgae‘c aro 1nuui‘ficient to supnLy tho milla, nnd. tbare 1a, ‘horofore.

4

‘no vater running to wanto ovor the nill dams. In order to cuvort

i 2y ‘)‘-.'.

' va ors ﬁ:om tho creox, tho conn".ny nnwt d.rnw from 1ts storapo

X
ro orvoira at ﬂuch timea whatovnr vntcr it nay tnke through 1t'xp1pa
1 o to Utioa. For 'the pw-poae of cwrryin{f out this schcmo, the

Bl

oomp'my during tha past voar purohnsed two larro rcaervoir basina

M

nijo Gray on tho aouth branch of Plac? Creek. Tho lmver bauin,
yrces Aoy e
ha 1nc: 8 dr at Grny V11 1'1go, spre-\ds ‘out ovor t\bout 300 acres. At

th head 61' thia basin whore the shore 1ine of the vadley dravs
CorvAch T r b

toz;othcr 1nto n ne.rrow gorgo stands Tho Bennett sew mill, At this

i .
. po nt tm old. log dzxm exiets with a very old feahioned saw mill just

;boJ.ow 1t. Tho aito 1:; a pictureaque one. One of thoso old covored'

R

[
voodon briclp'es spans the ‘stre:m where the road orosses 1t. Above ,

. 1 :
tho present dam thore lioa a broad expzmae of f‘low rrmmd. A dam

of the thinntn 'noaqian nr=1rht at th*ﬂ noint wovJ.rJ. f1oor‘ 9'30\1* /50
bt Ao
ac cn. i‘or thc noat part densely wooded. All of theae woods w111

LTt BT S S N S l R

'ha ) to be ole'\rod off. The good tir:bnr hns been s"olld- the under-

ny e foaw "ot
br 1h vi].l be burned. When a d'un ma been orectod here. it wil.l
lobsorw,'e:t' at:md:Lng on ono of

: o
th uurrouncdnz hills 11: w111 procent a vory urcmuﬂr contour witn

) N RIS

all 1nland about ono—qmrte.r of a mile abovo tha dam. Thero

0 \'\g-" ™ i R ] ¥

: i
. I’i bo nany 1ong reachen and baya following the ravines rmich onter

rn A ROTTLEIE S A Wt Lo ey M o

the‘ basin on botn aides ot 1ts hoad. Two main ntreams rlérr 1n£o

B ¢ ‘ X \ LTI

tho baain diroc*ly at tho upper end, one Yeuow Brook, tho othor
. | . " Ly

th main etranm ot muck creek, 80 that at 1ts upper end tro b:min
- DN I N R
loo \u not unlike the ta11 ot a fish. Thus 1t will form A bcautim
SR B 3 '@‘, LETE AR L Ol o Ve LT e At

ahc t of wiator for ploasure murposes, situated 1n a chnrming region

~4y\.,-lqo. T B T

-
vh:re fiq‘xinc xmd (mme nbmmd. It will bo noxt 1n eive t.o Jorsey—
1

Ty

. . ’
a Inl.o, nnd quito tho lnrgost lnho in the Went 0nnnda wutoruhed,
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11y renint any dce yoo. urarn o 8 ooatder o0 luy aneg fe
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~¢ﬁ””' if vo.exoopt tho Vost Canrda Lukes and lonnedaga Lake.

) The plan adopted by the Company 1s not to eroct a
SRR dam to the .full height st preaent, but to a height of 30 foct,

loaving 10 feut to be added ut1 some future  time. Probably the

most mteronting Tfeature wund olne entirely nev to this section

— ———
P

ol the country 1s the typo of dom which has been adopted. It 1s

.

B -nelther, of wood, nor stone, nPr yet wholly of earth, but nll three
together with steocl added. Th'?. concrete conatructica is a new

doparture in dams. Peoplc are quite familiar now with the use

of concrote made of stone and 'I'?ortland coment, . and reinfoxrced S

b with gteol rods of peculiar s8hape which are set in tho body of

B )

i l the ooncrete. . Today, hundreds and even thouuunds of buildings

, - ‘ arq bcing oonatructed in thisg. m:mner, to say nothing of all clasaes
, Qf pwlic, ;works, bridges, reaervoirs, sewers, aqueducts, and other

' : ' aimilar structures,, which can be more cheeply .and durcbly built in
, o this way. The City of Mexico _i‘?r Angtonce 1s now building its now
',';;.f i gqneductffeptirely in this manner, drawing its supply I‘ro_m 11v;ng

| ‘gt,_r_egx:\s_ many miles from the zrez;zt City on the platcau. )

05 Bridzic, ; Qoncrete steel conq'_truction, as applied to dams,
{J;"inga.,‘_:l.ntp__.playﬂ,the hyd.rostatic‘;principl_e vhereby the‘ tjeig_ht or_
the wator 1tsclf 1s used to hold the dam in place, thereby doing

: ﬁ.‘."‘?,?’ﬁhﬁ.h? necessity of so:L_id.i masonry siructures, such ag hither-
B 10 have been regarded as indispensable. Such a dam built simply of
: ooncrote without the Bteel reinforcement .would bo _crushed together
! like an egzuhen simply by the w?ight of the water. The a: v.jlng L

waman i

SR ;eqt}me:{g'ths syatem ofsteel ,rods bedded in tho conoretq and placed
B , gbouf,,ﬁ iaches apart. The shell 101’ the dam so constr. ted varies

'e from 8 inches t0 10, inches _m.“t,hj]oém;‘sz_x, a,very differcnt struoture
from a £0lid masonry dam with a base 35 foot. wido. The deck of
tho dmm so constructed, will not 'or_uy Fﬂ,thﬁ:bgnd o1l the hydrostatio
essuro due to the weight _‘)c)r,t.peiyq;o;j upon 1t, but will suocesa-

-

ul}'y.raniet' nixy.ioe presoures or| any_acoidenta_l‘p;ow‘g.uo }_9 thom .

-8 - : “

N =
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.. 6ray,| owing to tho, £act tht this kind|of a.dan’ could be bullt on *7*
%W fthe ravol foundation found at that place

‘o the Aibursen. fiydraulte. Construction cnm)any for the: conptruetion™!
) 'cf a‘;m 30 feot in. hoight with a-snillr.'ay...ioo foot Yong. Tho ™ 7
. “_:'pi"olizinary work. hog alro(xcw been ntnrtéd, and will be pushed with
i_vico.r.‘ Tho grneral method ,0f oonstruotion is praot.ioany tho some

,.,,w/_- \,

aoIRLoe - of logn,,.or. cny wisual ut"‘ ain that may be brought to boar
qaon‘it.: ‘\

pisuasipae, b it e b

ap- i porepone ., FOR. thoe originel ?.doa as to tho shape and the
gqneral method ‘of the conntruction of this tyve of dem, wo ate
11 dhbtod to lir, Ambwrscn, a young norwog an enpineor, who has given
ths nane to the Ambursen Hydraulio Constmzctinn compony of Boaston,

a goncern vhioch is now building (mms in all perts of the country
o . \

4n accordznce,vith this new rothod.‘:_ oo : S S T

e, st vluiyy Tho general shape of the dem s trianmuler, i
tho longeut sido being the base, tho top or apex oi’ the triengle
f‘m.ng:tlxo crost of tho dam, rhe.bano.is_oalled the floor, the

updgtrean side, the deck, the dovmctr%eam side, tho apran, and the

cwrved rollvey at the bottom, the bucxet. ‘The water Tloving dvcr

" -the top of .tho dam.-slides gontly dmm the ayron being’ doTlected
|
- a% the bottm by the bucket into a £iln floving horizontally, so

) | ..
t¢hat vmm floodn pass over the dam they will not scowr tho bottom

of {he streom below it. The dam 18 holJ.ow, and this gives mn ‘ 3

arots

oppGriunity for many adventages whichiare beingz mtilizsd in verious

way:t‘ For inctance doms of this kind|are sometimes used in-pleco '_"-"‘

of thidgen, forming a covered way for travel across the strc.i. This

‘typo! also gives sn opportunity for housing power- plﬁhtia‘;"tln‘v.d*nﬁiringm
the ¢ost of building & power houge. ;}‘dvantago 4a ¢l80 taken of -~

' '..‘\the yecwmm croated by. the overpessing frntar to apply a gtrong éiaught?
- to tio water, vmeele, and thus materially inereasa tieir powérs >0

lad

o BRale SAGES
:

Soann ia n Roeshon 8

P

[}

! . 1i, 3, The Vater company: hug' made ‘n contract with — V%

- ~Eaw LR -
T et ene mAnak Ove 3% A rheLaRn ' wl:d "“"L'd X :
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-:Theae are sone of tho spaoinl benefits of tris ™ ol v
.‘i.: 'WPG Oof. dam. ;. It was. ospeoially adaptoa to tho nituntion at Upver 147




AL e S
™

(o o= getn o Sy = gy YOl

YT
. .

I

!’".‘ /\/'\
“ R
LA

L
ene.

e

sepgem ey

S smeem 0

L COVER S

”'.the growna w111 be wr. John A. Rellogg:
L. viisd8: tho work: oceanionally, w1l b6 M.  Anburser Timoolf, the
' " afsimer‘ of this class of dems., ".E)'m eongtruction work will be \
'. anerally supervised by Ir. 0, i, fluleo. a contrnotor o“ Boaton of .

! \f‘:‘:-
4 \ LA

R ) ne atending: reputntion, Onneral lam\ger or th~ Auburmm Vyu-uulic )

T Il/'\ 7 .
,the i, & Mo Re Rey looking aftor thr ocaplotion of a similar dmn

VL
b -
WL CU

.- 'Pysh tho work to rarid completion. ‘l

v

/ ' L : ’

as that employod in tho erection of oonorate stosl Lridren mnd
sinilnr gtrucstures, broken stono|or grovoel concreto being ured
for the murnosn.

The total span|from ono ond of the don to the
|0thor 13'385‘f00t‘of which about !205 foot 13 of concrnto somatruct-
[lbn.ﬁt the spilllviay. On oither gide of the anillway a core wall
of concroto extends docp into thq bank on both sides for on ndd-
itional distancec of 180 feet on the north nide, and about 100 feot *
on the south side. Thin coro wal% i1l be lodrod in a gravel 1
banknont rising to a hoight of 6 feet above the erest of the spill-
way, 80 as to allow for tha h_cheat Tloods that ars Xnom to pass
ldovn Black Ornok in tha freshet neaaon. Thase embanknents ond

_cvre wall w111 be builtt in acnordnuoe vith tho practice usunlly

i ollowed 1n ereoting regorvoir enaanknnntq, the 4nboard glope boing
iaoad with a'glone wall made or 1argo Tinld atone'10 prevent erogion.
'The interior of the dam will bo &tilizod to house the valves and.

- fleasuring weirs that are nacessory Tor drawing water from the basin

. . - F
- . for tho murpoges for which {t ia constructed. The hollow dem afforda /

. &n‘admirable opportunity for all this apparatus, protecting 1t from
.$he weatnor and nlso the logs ond Iticc: which may oome"dd\m 1n timag
S

"JJ HYCE T RN PF Y T w-q‘rAn-,wmnf-c*w>:w"‘*-h e
-~ . J

- . v

g 7” “ﬁho aume*intondont I chérgo of thla work om

“the encinaer, vho will ”;‘

opnitrustion Oompany; ' Moasrs. Kollogy end Amburgen awe huw on the =

site at Oray, laying dut tho werk. fMr. Egloe 1a at Horseshos on

All of these. : ‘*!

‘built Tor povwer purpeneas on tho A, t. Low Fotate.
1 make it tholir business to

gqntlrnon are mon of onorgy, ana wi

Thoe oapacity or tl{uu groat basin, one of the
J.m'gout in tno Black Oroek watoruhod, ni.u _exoeed all tho ocmbined

. h0s trod  aprt S Swe & s Ay
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;fvoarn"af'¥g;—&ntor Company at,or nosy Utioa ag they stand
Turnish auffioicntfcompnnnntion to nermit the
dompany to draw 10 nil)iton gollons por day throu rh its 74 incn

;po linn frow Teat Conanda Orsek to the Drprfiﬂl\ Rosorvolir,

niléu betroen tho Marcey Swridt and; tho Deerfiocld Reservoir 4a a

. | .
16 inch main, having a oapneliy of about 6 millions per doy. It

da3 thn Company!s intention to lay p larger main vhenever the

ddditional water moy be requircd.

The 24 inch pive line between Hinekley ond

T rActd,

. grqapoot i3 s3t111 uncomploted. Oontract for this work was signed

. PRSI viith liarry W. Roberts, tho well knovm oontractor, of

‘hic city, aho‘will prooeod at once with tho work, and will have

|
he santoc comploted by the firat of] Soptember of this year. The

Juﬁt at preosont the plic line for the last five

onnection with the Doorfiocld Reservolr will be made, and whatever

ork wan left wndone dwwring thoe pept yoar will be completed by the

ater Compony's cmnloyes.

: l
. ¢onstruciocd as fast as they are necded.

‘quiremonts for o hundred veara to come.

l'

o bo aongratulatod on the outlooke
o‘.‘ vt :..
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with thoe growth Ff the City of Ution,

st

the

f'r01cnt dum will bo raised and othor storeage roservo.rs v111 be

Thus the VTater Cormany
léyint {tho fbundationu bread an# deaﬁ for the water systom of

ho oity of Utica, so foxr as it 1is poaaiblo to forcsee its re-

-~

. Prom the faot that the Wont Onndda wator is tho

way suitable for ,all miblio and privato uses, thﬂ oity ia cortrinly
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GONGOLIDATED Wattnr COMIPANY O UTiea N Y
NO 234 GENCSEE STREET.
UTICA. N. Y- May 28th, 1908,

SUBJECT, STORAGE RRSERVOIR AT GRAY.

1

Nr. John V. Cockeroft,
; Pres't., Consolidated Water Company of Uiica, N. Y., i
t Utica, H. Y. |
My dear Sir:~ |

I submit for your consideration a renort made to
ne by Mr. A. B, Tracy, Assistant Engineer, in charre of con=-
siruction of the dam at Groy, N. Y. This report purports to
be a utatement of the work done from 1ts incention to the 25th
inst, Although the results accomplished so far are nct very
considerable, it must be remembered that most of it has deen in
the nature of preparation, such as the trénsportation end in-

stallation of the plant, the organization of the working force,

establisnment of quarters for the Engineers, Superintendent, and

Foremen, os well as the laborers, the construction of forms for

the concrete work, the removal of the o0ld timbor dam, the clear-
ing and stripping of the site of the new dam, the construction |
of the cofferdam, and a large amount of other work that need not
be detailed. | : |

: | l

Mr. Traoy gives a clear view of the whole situation,

5 It 18 a satiefaction to feel that we have the right man for the
{
{ position. ‘
i

 OLONER F3-20




The most 1mportan£ fact which he bvrings out is in

; regard to the stratum of bowlders f'ound in the bed orf the Creek,
immediately beneath the silt and loone materialn in the bottom
Br the Creek. Mr. Tracy says "the excavation zleng the

i channel has exnosed from 18 inches to 2 feet of uud, wmuek, and
river silt, then a very fine;dense, clayey, éand.completely

¢ . 1interlarded with bowlders of?all sizes, It would be hardly
possible for bowlders to lay thicker. = &« = = &« =

If this material proves to be thick enough, I believe 1t is
practically impervious to water, and will sustain a load with-
outconmpression in excess of what Mr. Ambursen claimr is required

! for their dam".

If Mr, Tracv's exnectations are realized in ye-
gard to the materials in the bed of the Creek, a very stable
foundation can be secured for the dam, and it will probably not
be necessary to sink the cut—off walls to a greater depth than
10 feet, pursuant to the original intention of the projectors
of this dam. .

In regard to the auxiliary apparatus required for
nmeasuring the discharge of compensating watév from the dam, I
have on my part to report tha? I have consulted with Mr. Aubur-
scn, and that he has submitted to me a plan which briefly con-
aists of three (3) 24 inch diécharge vipes set in the hotton
‘ of the dam, one in each paneli between the buttresses at the

. i
south end of the spillway. To these Light Pressure fitop Valves

are attached for their proper operation. Each panel contains 4
| i
e ‘[YON@VQ :
2 R : - F3-~21
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a tank which was intended to act as a stilling chamber to bring
éhe'water to rest before it reached the gauge weir. Stop
wallg.were inserted at two points and a deflector immediately

in front of the discharge vipe. iEach gauge velr was intended
io carry about ten million gallonsiper day, giving a total capa-
éity of thirty million gallons per?day for the three weirs.
Tarce additional discharge pipes with blank flanges attached,
under thig plan, were to be built into the three adJacent panels

for future uce.

t

This plan presented some obJectionable voints.
In this connection I consulted with Mr. R. E. Horton, Hydraulic
Engineer, and he submitted some modifjed plans. The latter,
hewever, involved an increased cousi of zonstruction, so that I
did not folléw Mr. Horton's plan, but adopted his suggestion in
puri, The chief modification was the raising o} the welr to
a height nurficient to keep the water at one level in the tank,
and about 6 feet above the gen@ralfloor level of the dam, thusm
avodiins the drops at the cut—off walls, and the constant dis~
turbunce of the flow of the water 1n the tank. In place of the
cut-pff walls two baffle board racks were inserted;

was retained but raised to a higher level,

the deflector

i I returned the nodified plan, together with a

sketch of the gauge weir to the Ambursen conpany, requesting

thgm to draw up a detailed plan of the same for final subnin

. |
an? adoption, This has not yet been returned to ug,
!

|
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I may say in passing that ihe new plan cuts out

two of the diascharge pipes, makKing the total number 4 in all,

ingtead of 6, the number of weirs being 2, and the pipe with
blank flanges 2, thus affording some saving in first cost.
Owing to tLc preparation of these detailed plans, the pipes
have not yet been ordered, nor have the Valves. I have a 5
proposal from the Rensselaer M{g. Co. 0 furnish thens Valves,

which 18 herewith submitted. Similar proposals shoitld be asked

. . from the Eddy Valve Mfg. Co. and the Ludlow Valve Mfz. Co.

e coam e e—

You will note that I have recomnended the setting

; of an Auxiliary Single Disc Valﬁe on each discharge pipe. The

proper office of this Valve ié to cut off the flow, in case

; repairs are for any reason required in the main valve. Unless

| gome such device is provided, in cape of accident to any one of
the Valveg, 1t would be necessary to empty the reservoir pefore

it could be repaired, or else to find a means of plugging the

pipe at the influent end. As;there are only two «f{ thesas
Auxiliary Valves, it seems to mg a wise precaution to provide {
then. ' ! i

|

Mr. Tracy, at my suggestion,has taken charge of .

e v g o o —

the Company's lands in both basins at Gray, and so far as now A
appears, is handling that matter satisfoctorily, He 1is also
! giving general oversight to {te éontract work at Prospect, @o

far as the regulation of the lines and grades are concerned.

. X  EXONER F3-23
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In the construcpion of the embahkmenta at the
Gray dam some of the plants, suéh as self-dumping wagons,
wheel scrapers, drag scrapers, etc., which the Company now owu,
will be found very useful and economical. I have sent five of
these wagons, six wheel scrapers, and several drag scrapers, .0

Gray for this purpose.

Mr, Tracy has also taken charge of the clearing
of the basin at Gray. The flow line has been marked out by

a line of mtakes, and the trees have been blazed along the line.

I have dravm up a set of specifications and a
form of notice to Contractors for the 1ett1ng'6f this work.
Mr. Tracy is reviewing these specifications in the light of
local conditionsg, and the same will be ready for the submission
+0 Contractors within a few days, The notice is now being
published in the Utica and Herkimer papers. The entire Job
can best be let at a lump sum, reserving a section of the bed
of the basin; irmediately adjacent to the dam, to be cleared
by the Company's force of men af the damn. This measure is to
provide for those times when thé work at the dam becomes slack,
dﬁe to conditions of weather, fiood, and other interruptions in
the work, which will make it ne;essary at times to lay off the
foree,in whole or in part. Th% clearing work will afford an
opportunity to keep the men busy continuously, and thus keep

|
up a feeling of satiafaction among the men,

————, —— ——
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The contract and specifications briefly provide
for the cutting of all standing timber and underbrush; also
tall weeds, the burning or removsl of the same prior to August
1st, 1906, A copy of the contract and specifications is
herewith submitted t0 you for final approval.

|

By the firét of July, I hope to be able to re;
port the completion of the foundationr of the spillway of the
dam, together with consideravle worX accomplished on the em-
bankments, The work of clearing should have been advanced by

that time to a considerable extent.

Resbectfuny submitted,

c’ ”~_ a . —_—
¢ _/ I _/\./ D

Biigineer.,
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oray, N. Y., May 26, 1006,

ire V.5, Bacot,
ngineer, ‘onaolidated “ater Co,,
Utica, H. Y.

Lrar §1r:—‘

Pllowing is a report of work accouplished at Upper
Gray from its inception to date:—~ Active work was ~ommenced on
the morning of lay 17th. Prior to that dute a"onsiderable
amount of preliminary work had been accouplished. The red bam
telonging formerly‘to hie Carpenter place has had a carpenters
thop and office installed on the upper floor, tre lower f{loor being
used as store house f'or tools, BoXes have becn constructed on
t%e outside also f'or atorage of tocls., The shed of the Carpenter
ﬁouse has been rigred for a blackeﬁith shop and equipment installed.
Coue reintorcement wnrk on the floors of the Carpenter house was
done with the idea of converting it into a cement store house, but
cfter the letting of the c~ontract for the crushed stone with Law
Brothers this i1dea was abandoned and the basement of the ruw mill
Qtilized. The Carpenter houce 1s!now ceeupicd by Law Brothers as
ﬁeadquarters, and a boarding house;for his employes., The upper
floor of the saw mill has been madé into a living room and com-

1

ﬁissary Tor the.Italian laborers. A partition smeparating the
store from the living room has bheen put in and the atore fitted up
with shelves &6, The living room has been fittel with bunks having
a capacity of from 75 to 100 Italians, the necessary tables Wenches,
&2., and a cooking range. A new covering of double ply tarred paper
has been placed on the northerly rcof of mnill and about enhe-hall of

thre southayly roof has been troated in a like manner to prevent

F3-26
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tractors Superintendent, Mr. Xellogg, About 8000 B, I, of

leakage. The Frank Nunce house has recelved necessary cleaning, ]

paper and paint to make it habitable as a residence for the Con~

lunber have been worked 1qto bhttress forms, Tle largest part of
the plant 18 on the ground ready for installation, cor.aisting of

a derrick and rittings, G65' boom, a doudble drum hoisting engine

I
i
a cublcal concrete nixer of 1 cu. yd. capacity with vertical horse

powver engine attached f'or running ihe <came, and an assortment of

with separato swinging gear, a 20 horse power horizontal boeilex,

the necessary small tools, About 40 or 50 yards of sand have
beent hauledl from the Croz2ker Hill on the NMurricane, but have not
been abhle 10 reduce tire cost to us here at the dam site below $1.00
or $1.10 per yard,

Further explorations have revealed some sand at
Lower Gray, but I am of the opinion that it is limited in quantity
and will be difficult to secure without mixipg with clay. Since
the beginning of active work, May 17, work h&s been accomplished
as rollows:— 1

The southerly orfeasterly enbankment site has been
cleared of treces and brush andsa large part of the loam ond vege—
table matter removed and piledéin spoil banke., The weaterly em~
bankment site has been pract;cglly stripned of loam and vegetadle
nratter, and spoiled. Excava%ion Tor core wall trehch, vesterly

embankment, has heen comnnenced|and carried to a point that seems

to assure a hardpan f'uundationiat a depth of from 4' 4o 12' below
curface. This excavation has!been carried on betwecn Stationa
1+ 06 and 2 + 00, Under the northerly end of the splllway
between Sta. 2 + 95 and 3 + 20,2 channel 25' in width is being

|
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excavated at right ungles to the axis of the dam., Sta. 2 + 95 1is
at the outelde face of the westerly abutment and Sta. 3 + 20 is
between Butiresses #2 &.3. This channel im t0 carry the stream
vhile the remainder of the spillway betveen Muttreas #3 and the
eanterly abutment is in process ol construction, The excavation
?long this chanrel has exposed from 18" to 2° of mud, muck, and

river =silt, then a very f'ine, dense, clayey, sand coupletely inter—-

o |
larded with boulders of all sizes. It would be hardly possible

for boulders to lay thicker. I am not surprised that wash drill
ﬂorings were productive of unsatisfactory results at this point.
Yothing but a zore drill could accomplish results-under the con-
éitionn which we have exposed, If thie muteriai proves {0 be
éhick enough, I belleve it is practiculiy inpearrious to water,
%nd will sustain a load without compression in excess of vhat

ﬁr. Ambursen claims is required flor their danm. This excavation
is now at grade 61.5 or thereabouts, and will allow us to raise
ihe floor of the spillway at that Bnd thus economizing in excava-
tion and concrste. This will necessitate putting the measuring
zhambers at the easterlﬁ end of the dam. The o0l1d 1ill dam has
been destroyed and removed, and the wmil' ponl drained. A crid

cofferdam has been constructed, svung into position at an angle

of 30° with the axis ol Present channel and anchored in position.

* The face han been planked with the exception of the two.openinze through

7h1ch the satream is now flowing. "A" frames have been placed 1in
position along the easterly face of the diversion charnel for more
than half the disgtance, 140', ready for tiie face planking,

I

The coming week should see the atrenm passing through the diverting

i

|
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t channel, the derrick installed inside the cofferdam ready for

* handling excavation nnd concrete for thc portion of the spill-
. way betwreen Buttress #3 and the easterly abutment Sta. 4 + 00.
f The excavation from the diversion channel has been wasted below

‘a1, except boulders which go to stone crusher.

Law Rrothers have their plant installed,and com-

nenced acfive operations yesterday, Méy 25,
at present of 6 men and 4 horscs.

They have a Torce

Henry Snyder 1is, <o far, carrving ouat his coniract
. " very satlasfactorily, having huuled in the vicinity of 100 tong
of material during the mst nonth. Ha has had from 2 to 9
horses on the road.

Our forca at present is 46 men and 10 horses.

Yours very truly,

|
(signed) A. RBR. Tracy.
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PROGRESS REPCRTS QF
WILLIAM S. BACOT, ENGINEER,
AXD
; A. B. TRACY, ASSISTANT ENCIIIER,
01l |
STORAGE RESERVOIR ARD DAM

AT GRAY, N. Y.

DATED, JUNE 12¢h, 1903.
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CONSOLIDATED WATER CONL’I"A y oF Utica. N. Y ';
e |
| I NC 234 GENCSEE STRECT.
N
) iIUTICA. N.Y. June 12th, 1906.
SURJECT, STORAGE RESERVOIR AT CGRAY.
¥r. John V. CocKeroft, ;
Pres't. Consolidated Water Company, ‘
. Uiica, N. Y.
~Dear Sir:-
I append report of Mr. A. B. Tracy,
Assistant Enginecr, on work done at the dam of ine Reservoir !

at Upper Gray during the week ended Junc 8th.

It 1s all preparatory to the general

- A Bt i i ¢ ghon s

‘work of constructing the dam. An sbundance of materials are

, .now on the ground, 80 that when the work fairly well cormences,
? .

"1t should go forward rapidly.

Your speoial attention is called 10 the

% nacn3ity of imdartaking the cloa%ing of the Reservoir basin
PSTEAFR LA Bl TR T Loy future. Oh&y twe rropuinila wero rocelived, ]
Poand thase 1 rorewlth autnit. Tﬁa total of one is $11,5%0, and
the other 816,000, " poth of thonL are t0o high 10 bo accapted,

3
and I, therofore, recommend the work be undertaken by the Ccmpany,

.-

employing its own foroce.

‘The Ambursen Company offers to provido

, | : .
i us with an organized force of Italians, which they are now em- ‘

i ‘ploying at Horaeshoo, N. Y. It is repreaented that this gang

OWANFR F3-31 | .
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1% %ralined 4n that class of wWOrx, and in evary way fittagd ‘or

" undertaking the job.

L

( i
. eonsideration. It ias my opinion that 1t would cost lest to do

This plan 1s presented for your favorable

e

Po4ma ork in this woy, than 4n any other, besides placiag the

woTk dlrectly in conirol of the @ompan*.

; : buring thg paat week, I have had cor-
raapondence with the Ambursen Company in relation to the con-

 gtruction of the abutmenta of the dam. This hag resulted in
the submission by that Company of a modified plan, herewith

submitted, which will to some extent incerease the cost.

The Ambursen Company's estimate has not
yet been turned in, but 1t is my opinion that the conditions

demand the adoption of a modified construction. Briefly, it

consists in extending the abutments on the inboard and outboard
slopes, 80 as to accommodate a one and one-half slope instead

of a one to one elore. The detaile of this plan, I will
further explain to you personally.

Ir. Eglee of the Amburgen Company came
to the office yesterday, and urged the adoption of thi: plan,

and we agreed as to the practical necesgity of it. He is now

at the site of the dam, giving his personal attention to tha.
1work.

t

Arrongements have been made rfor the rfour dlscharge
i .
' plpes to be set in the dom, and the same will be ready to place

‘before the construction reaches that stage.
|
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Mr. Tracy is continuing hls work in

oonngction with ﬁhe Company's real estate interests in that

section.

(‘Q‘M/{/”\
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Respectfully submitted,

| ,
J ((//Z(’uﬂ/ AN o -

Engineer.
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gray, N. Y., June 9, 190G.

Mr. V. S. Baoot,

Englneer, Congolidated Water Co.,

Utica, N. Y.

Dear Siy:-

Below find report of work accomrlished at

the Upper Gray Site for wesk ending Friday night, June 8th, 1906.
; The principal work at the dam site has been
] the ingtalling of plant, crushing stone, hauling sand cnd other
materlals. Progress on the installation of the machinesry has
been fairly good. Foundations.have been excavated for the heavy
hoisting engine,'concrete base conastructed, and the engine set,
steam being raised for the first tiﬁe Thursday. A concrete
. foundation has been prepared for the foot block to take the 80!
; derrick mast, the mast raised and atepped, anchorages located and
| set for the five supporting guys, guys strung out gnd attached to
mast head, the stlck now stending ready for the final plumdbing
" and tightening of gwys. A 35' gin pole was raised, guyed and
uced for the hoisting of the masf. I had hoped to see the derrick

; in aoctive operation by the cloaeiof the week, on excavation within
‘ the coffor-dem, still tho raising of an 80! stick 1s no small task,
fvhich In the instance has been well and economically accomplished

1 . i
| ‘
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vithout the ald of expensive riggers or tackle. The conorete mixoer

tnd enipine have been set in position, a dumping platform ond a

;oading platform and hopper constructad for tho asama. A track 1o
wmder congiruction running from the loading vlatform and hoppor to
the sand and stone piles. A car also under congtruetion vill rm
;n tuds track conveying the loaded guage boxes from the stone and
;and piles L0 tho hopper, from which the mixer will be direcetly
éharged. The mixer will discharge into buckets on the dumping
ﬁlatform. buckets to be picked up by the dorrick and conveyad to
%uch parta of the splllway as may be under congtruction. Tha
iurred paper roof on the old saw-mill, the headquerters for the
Italian laborers has been completed.

| The Law Brothers crushing plant has run withoui
interrupticn except for ineclement weathey, throughout the week.
They have cmployed an avsrage force of 7 mon and 7 horses. UMeaswre-
ments made the firat of June and computed during the past week
énowed 725 yards of crushed stone on the ground at that date.
‘éther materiaggoggg coming steadily forward, the third oarload of
pomfnt ghould be on the ground early in the coming week,_making
510 barrecls on the ground, so that there should bo no shortage of
pateriala waen construction work #s vell under way. Estimates
@&de this week shiow that lenry Snfder, who has the ocontract for

{ ;
hauling supplies from Poland, hauled mearly 150 tons during the

jrrove] S
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nonth of lay.

During the same period, 99 yards of sand were
havied by our day force of teans. The amount recoived being
practicaliy cqually divided betwecen the pits opened at Crocker
1111} and in the Bullock lot at Lowver Gray. Ve -have over 150
yards on the ground at the present time. The averags day force
employed on the dgm worX proper fFor the week has been 20 men and
: 7 horscs. |

UPPER éRAY RNCERVOIR.
; The surplus day force from the dam has becn engaged
'felling and piling trees and brush along the nortacrly side of
“tho reservoir through the John Bennett piece and up into the
‘E. A. Bunce lot, an average force of 20 men being employed for the
%woak. The proaspective Lidders on the work have}beon notificd
{during the weex of the extension of timb for the ccmpletion of
ithe work from August lst to September 15th, and requested to have
;their new bids in by saturday, Juﬁe 9th. If this clearing problem,
;as seens prcbable now, resolves 1¥se1f into a question of leaving
‘imeleared, or clearing by a day fgrce, and the lattor phase of
the question is adopted, vipgorous steps will need to be taken goon
along ¢h» line of procuring, organizing and equipping the necessary
force, as the work to be accomplished 18 no light taask.
Yours very truly,
i (Signed) A. B. Traoy.

1
h
1

1
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Fors TWhL 8§ 1510 3000 (1836288,

(NOTICE: After filling out one of these forms as completely as possible for each dam in your district, return it at once to the
Conservation Commission, Albany.)

STATE OF NEW YORK

CONSERVATION COMMISSION
ALBANY

I 4,_[ . DAM REPORT

T

CONSERVATION COMMISSION,

Y moyopy 969

DivisioN oF INLAND WATERS.
GENTLEMEN:

I have the honor to make the following report in rclation to the structure known

This dam is situated upon the!.... (2

|§\nle dm:mu)

The distance. A -TUUYYstrcam from the dam, to the.. A

U o down)
*
w A Wﬁ]’" - 5
{Give pame in lull{ -

and was built in or about the ycar.. / 70 é ..... , and was extensively repaired or reconstructed

is about.....

(S:ate dfftance) -~

The dam is ndéw owned by....

during the year...mn .

As it now stands, the spillway portion of this dam is built ofwmw
State whothgr of masopry, concy ie ot timber)

and the other portions arc built of .. - AN AN AN T A

[t ML nh.lhv.r ul 1 asaary, coasrete, © (‘\ ut umbu “uh ot withuat rucL h-‘)

As ncarly as I can lcam, the character of the foundation bed under the spillway portion
of thedam is ... and undcr the remaining portions such

foundation bed is....Y....@ 1" A - S

Dec

gt ot b







The total length of this dam p‘\?ﬂ ....... i fect.  The spillway or waste-

weir portion, is about.. ... /Mfu:t long, and the crest of the spillway is.

about...... ... 6 feet below the top of the dam.

N

The number, size and location of discharge pipes, waste pipes or gates which may be
used for drawing ofl the.water from behind the dam, arc as follows: O+ /QO—7 e

State briefly, in the space below, whether, in you judgmezt, this dam is in good condition, or bad coadition, d2scribing particularly
any leaks or cracks which you may have observed.) '

CED] Reported by... \ AA4 7

2 L ﬂ ﬂ //

crppen

(Address—Strect and number, P. O, Dos or R. . D. route)

17._ f

(SEE OTHER SIDE)

(Name of piace

F3-39
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(Ip the szace below, make one sketch showing the form and dimensions of a cross section through the spillway or waste-weir of this
dam, sn? a second sketch showing the same information for a cross section through the other portion of the dam. Show par-
ticularly the greatest height of the dam ahove the styean ped, its thickness at the top, and thickness at the bottom, as nearly as
you can fearn.) .

/ -~

(In the szace below, make & third sketch showing the general plan of the dam, and its approximate position in relation (o bulldisigs or

other cozspicuous objects in the vicinity, g

4

(o
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* Overview Photo - Black Creek Reservoir Dam ~ 7/20/15
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THE GRAYS DAM.
At Grays, N. Y,

This dam was built in 1906 for the Consolidated Water Company of
Utica, N.Y. It is of peculiar interest, as it was required to be built on " ‘\‘
a strict clay-sand foundation without gravel, hardpan or ledge. A further T N2
stipulation was that the dam should be carried to a present height of 30

3
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THE GRAY'S DAM .
Height, 30 feet; Length, including embankments, 400 feet. [Ny J

feet with provision for increasing the height to 40 feet, at the same time | '

, keeping the cost as near as possible in relative proportion to the height. "

. The foundation was so soft as to show the print of a foot when the concrete i

: i - floor was laid. The proportions are such that the distributed load due i ]
0 to the weight of a 40 foot dam and flood is 1.25 tons per square foot. \

The means used for a future increase of height are shown in the sec-

;y . tional cut. The buttresses are carried up to the 30-foot grade and the <N
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front edge stepped off as shown, with corrugated rods left projecting from
the edges. A temporary plank apron carries the water, logs and ice and

protects the rods.

) w T

SECTION THROUGH ROLL-WAY
Showing provision for raising.

Later on when the dam is to be raised the apron is removed, buttress

rms sct up and the dam carried up te its full height. The added section
isfself-stable without the rods but of course the rods bond the whole struc-
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ture into a single monolith the same as if originally so constructed. The
whole job is eminently successful and opens up a new possibilty both in
respect of foundations and in respect to increasing the height of the dam.

“The dotted lines show the full height of the 40-foot rollway and bulk-
head when completed.

Four of the bays contain an admirable arrangement of weirs whereby
the discharge of the reservoir can be accurately measured.

This method of providing for increase of height in a dam is thoroughly
practical. In the above dam it is rather crude in form, but has since been
worked out much more carefully for structures of the first importance,
as for instance, the Alamito dam in Texas which is made the subject of

Leaflet’ (36).
THE AMBURSEN HYDRAULIC CONSTRUCTION CO.
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GRAY DAN, UTICA

BOARD OF WATER SUPPLY

WORKING PAPERS FOI ENGINTERING RFPORT
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§t AMBURSEN ENJINT.ERING CORPORATION

CRAY DAMN, UTICA

ESTIMATE POR COST OF RECONSTRUCTION

A ~ PREPARATION OF SITE

A-l  Access roads and working areas . §1,200
A-2 Clearing and stripping for embankments 1,850
A-3 Cofferdommin: ancd puwrirg 2,500
: $ 5,550
B -~ PHREPARING PRESENT STRUCTURE rFOR nEFAIRS 4w ATITIONS
B-1 Remo.e wooder s;ron . 8 350
,.’_5 B-2 Remove :demsged portions of deck 800 !
B-3 Remove damagad portions of fioor. slab 650
B-4 Trim existing buttresses for new bucket - 9 e 350 L50
B-5 Roughen and scour existing concrete
surfaces - 9,320 sq.ft, @ 15¢ 1,398 -
(8
B-6 Clezn and atraighten existing buttress dowels 700 .
B-7 Cut drain holes in existing counterforts 300 '
B-8 Drilling abutment walls for bars, anchorages . ‘%
and dowsls 1,500 ot ﬁ
-
B-9 Excavate for abutment additiona - 1600 c.y. @ &4 __ 6,100
. - $ 12,548
..’
C - REPLACE AND ILPAIR |
]
- C-1 Replace damaged portions of deck $ 2,000 N
er" ‘ C-2 Replace dsmaged nortions of floor slab 1,800 »
c . C-3 Repair upstresm abutaent faces 900 (
$ L,700 ’

pco.\/(: /;)\ ! Broaght Forward ‘ 22;793 "




Carried Porward

D - KEW CONSTRUCTION - CONCRETE

D-1

D-2
D-3
D-4
‘DS
D-6
D-7
D-8
D9

D-10

(o

D-11
D-12
D-13

Abutment footing extensions -- 26 ¢,y. @ $35 $ 910

Abutment counterforts ~ 89 c¢.y. @ §50 L, 450
Kew entry stairwell - 72 c.y, @ $75 5,100
Avutment facinge - 1L2 c.y. @ $55 7,810
Abutment wall extensions - 80 c,y. @ 850 ' k,000
Deck faciha -7 ec,y. 8 §55 : 3,905

Spillway buttress extensions - 376 c.,y, @ $50 18,800

New deck - 62 ¢,y, @ $60 ' 3,720
New bucket - 154 c,y, @ $§60 9,2L0
New apron - 134 c.y, @ $60 ~ 8,040
Now crest - 78 c.ye @ $60 4,630
Fill in old leg sluice - 20 c,y, © §LS 900
Hew core wall - 247 c¢,y.6 $50 4 12,350

R - REINFORCRENT AND MISCELLAHFQUS METAIS

K1
B2
X
B
B-5

DCONE IR

Steel reinforcing bars ~ 160,009 lba, 6 ,135 $21,600

Steel dowels - 13,500 lbe, © 15¢ . 2,025
Handrailirg - 96 1in.ft, 0 $8 _ 168
Flashboard posts and fittings « | 240
Water stope 20

Brought Forward

$ 22,758

$ 84,205

$ 2L,753

$131, 756




F ~ NE4 CQ{STRUCTION~—MISCELL ANEQUS

Carried Forward

r-1 Flashboards $ Lso
F-~2 Hatch cover for stairwell 150
p-3 Premolded joint filler 160
r-); Asphalt paint 270
F.5 Epoxy paints and cements 340
G - EUBANKUFNTS
0-1 Backfill abutments ~ 1600 c.v. & 83 $ 4,800
-2 Farth embankments, common - 9500 c,y. @ $2,30 21,850
£ 0-3 Dumped rock, upstream slopes - 1350 c,y. @ $5,50 7,L25
hd G-}y Dumped rock, cones - 1L57 c,y, € £6 8,700
6-5 Rockfill, hand placed - 200 c,y, @ §7 1,400
0.6 Topsoil and seed - 1,150 sq.yds, @ 60 60
GRAND TOTAL
,
’ .
OCOVER

| ver ——amm o e
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$131,756

$ LL,865
8177.9?1
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MEKMOHANDUN TO THE FILES
BY
o ' HOAARD F, McCA:TER

August 26, 1963

INSPILTION OF CRAY DAM WNEAR UTICA, W.Y,

On August 17, 1963 on my way to spend my vacation at camp on the Seint
Lawrence River I stopped of{ at Gray Dam to recheck a couple of items on which
there is quite a lasrgs difference in quantities in the estimate recently made
here and the one made by Mr, Burroughs in 1948,

. I looked over the embankments more carofully than I had done on July 16,
1963 and I am satisfied that the embankment quantities used in our latest
ectimate are as accurate as can be calculated from the irfomati_on aveilable,
In estimating the embankment we had ‘he benefit of iaformation in the form of
prints of the r.eservoix" area with contours up to elevation. 92, This infc.;'x.'ma-
tion was not svailable for Mr, Burrouchs' 19L8 e:-timate, Due to the veri heavy
growth of btrush and trees I can seze how it would be possible to make a large
error in quantities without the contour maps,

I observed the shoreline of the existing resc-voir as bast I could, It

appéars to be very heavily overgrown with bushes and trees right down to the

water lins, Usins the map with contours up to elevation 92 and extrapolatirg up

to elevation 103 we estimate that some 300 acres of additionsal land will bo
floodod by the 13 foot increase in poné! level, As we do not know how much if
‘ ) | ) ln& clea;'ing is contemplated or necessary and as the cost of doiﬁg this work
l oan vary over such -a wide range we feel that sttempting to include it in our new
-estimste might possibly unbalance the estimste so as to make it completely use-
P less, In our opinion it will be botter for us to omit this item as the Utica
" 0 Water Board is probably in a better nosition to estimate its cost than we are,
i ‘ lh'eove.r we are not mure that the Water Board wants to do this clearnirg at all,
CLOVER
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} Memorandum to the File s -2 = August 26, 1963

I al 8o took another good look at the existing abutments anid am satis-
fied thet the pronoser m:thnd 2¢ rouzi- enl reising =!'11 be as econsuical as

can be devised to irsure a safe stable condition,

H, F, McCARTER
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REFERENCES 3

MFMORANDUM TO THE FILES
By
HOAARD F. McCARTER

lAuguat 1k, 1963

City of Utica, N.YI, Water Supply Dsm at Oray, W.Y.
Raiedng dem and embaniments 10 feet and inatallirg
3 foot high collspsible flashloards, making the

total height increase 13 foet,

Dem was originally built by Ambursen smround 1907

with provisions for ralsing 10 foet,

Wemo to Files by E., H. Burroughs dated November 19, 1548,

Letter to Mr, L. J, Oriswold of the Utica Board of Water
Supply dated Jsnuary 5, 1949 b. £, H. Burroughs,

Memo to Files by H, F, McCarter dated July 19, 1963.

Sketch 6302=A showing the General Arrargement of the

‘raised Dam and Tabankment

Sketch 6302-B showing the General Arrangement of the

reised Abutments

Sketch 6302~C showing Gensrel Arrangement of Buttress

Extensions, New Deck, Crest, Aprom, Cucket and Flash-
boards,

Sketch 6302-D showing the Genoral Arrangemwont of the

Base Slab Extensions and new Counterforts at the dam
Abutments,

Conaolidated Water Co, Drawing No, } showing a cross

saction throup: the or{ginal dam,

Ambursen Dresdig No, 6-30B showing a plan of the original

dan,
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PREPARATORY VIORK:

Cofferdam and Pumping: Unlass it is poﬁaible to dewater

the reservoir it will be necessary to cofferdam and pump
a workiny srea for repairing the upstresm portibns of the

abutments and repsiring end facing the existing deck,

.Clesr and Strip: It will be necessary “o clear all trees,

brush and roots and to strip sll ton soil from the areas
that will constitute the line of junction hetwsen the new
embankment adiitions and the present embsnkment surfeces and
ground surface, The zono around the perimeter of the

existing reservolr that will be imundated by the irncrease

" in water height should eventually be cleared of trees and

ITEMS (F WORK1

shrubs, but unless we receive epecisl instructions 1t will

not be included in our final cost estimate.

Remove Existing Wooden Anron:

Bxcavate Behind Existing Abutment Walls: In making the-:

excavation for the base slab extensions and the new counter-
forts it will be rp cessary to provide bracing to counteract

the resulting uncqual soil pressure on the existing core wall,

L

The chronologi-al order of the following items of work can,
if desired, be used as & puide ir setting up the order of
work to be followed during comstruction. Of course many

separate items of work will be cerried on simul taneously,
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Abutments:

a) Drill existing walls and base slabs for dowels
and reinforcing bars,

b) Cut drain openings im old counterforts

¢) Repair faces of walls upstrezm of the existing
deck,

d) Build additions to base slabs,

o)'ﬁild new wall facing, At this time the wall
feces can be plumbed up- the east or left abutwment
wall has a very decided lesn sway from the embankm.nt.

f) Build new counterforts; the new stairwell will

be built -t the same time as the ner counterforts for

‘the west or right bank sbutment,

g) Build the edditions to the tops of tha existing

abutments- » portion of the new core walls will be built

. integrally with the abutment wsll additions, This cannot

be done until Item (b) under "Embankments” has been com-

pPleted,

Buttiress Additions:

a) Repair damaged floor concrete.
b) Remove concrete at domnstrcam ends of existing
buttresses and rebuild to fit new concrete buckst,

¢) Roughen and trest the existing concrete in areas

thet will be in contact with new concrete,
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d) Siraighten and clean existing dowels.

e) Build buttress extensions.

Deck, Crest, .pron snd Bucket

..) Remove damaged deck coucrate,

b) Roughen upstream fuce of eoxisting deck.

¢) Fill in existing log sluice.

d) Replace concrete remowed under item (a) amd
Place new concrete facing on upstream face
of existing deck,

e) Pour new deck.

£) Pour new bucket,

g) Pour new apron,

h) Pour new crest.

J) Flace new flashboards,

Embankuent s

8) Fill behi .d abutment walls, This must not
be done until the new deck, apron an! bucket
have been buiit, :

b) Build eabanments to top of existing embankments,

" 0) Build core wall ertensions, Also see item (g)
under MAbutments®,

d) Complete smbankment addi tioms,

e) Top 301l and seed,

H. F. McCARTER
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I : MEMORANDUM TO THE FILFS
By
. . HOWARD F, McCARTER

July 19, 1963

- SUBJECT: Inspection of Gray Dam, Water supply dem for the

P City of Utica, N.Y,

DATE: July 16, 1963
PRESFNT: L. J. Oriswold, Principal Engineer - Utica Water Dept,
Vincen! Fletcher, Chalrman - Utica Water Dept,

H. F, McCarter, Chief Dasigning Englneer -~ Ambursen

LAST PFEVIOUS INSPECTION

BY AMBURSEN  November 16, 1948 by E, H., Burroughs- Sce memorandum to
" “the fibks dated November 19, 19L8 ' ‘ |

W

FEATURES OF DAM

1) Reservoir:
The reservoir had been drawn completely down acl> thst there
w.n only & trickle of water flowing through it, | A _ *';"
From & conversation between Mr. Griswold and ¥r, Fletcher I '};' |
gathered that someone has made the claim that the reservoir capacity has been '. - 3
rediced substantially by siltirg, I believe that this 1s the principal reason
for the serial survey which will be made shortly. From the appearance of the

f . reservoir I would say that practically no sjltirg has taken éléce because you

can see the entire stumps of trees that were cut to clear the reservoir whean
- the dam was originally built,
There is a very heavy growth of evergreen trees right down to

ot
! .
‘ é the pre=ent water line and, as a result, the cost of a relatively small amount

OLONER
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of clearing and grubbing shouid be included in the estimate for raising the
danm, It should be estimated high.

Mr, Oriswold promised to send us a print of a contour map which,
he says, covers the area around and adjacent to the reservair, We will need

this to lay ocut anl estimaie the cost of the embankment additions,

2) Babarknentes

As reported in Mr, Burroughs' memo of Nov, 1948, the Jdomstrean
_ombanlimont slope was never finished and is very steen (9f.eep§r than 1 on 1)
and undoubtedly the fact that there has been no lesking or failure is dus to
the presence of very substantial cora ;valla. The tops of these wail are
;visible for some distance from the dam at both ends and they appear to be in
nearly perfect condition,

At the abutment end of both upstrean embankmenta there sre
mbstn::tival dumped rock cones, These are in line with what we will recommend
.for the raised embankuents,

I showed Mr, Griswold the sketch I prepared last winter vthich
shows the upstream eubankuwent siopas Luilt up to 1 on 1,0 by s 8ns of a dumpod
rock fill and the downstream slopss built up to 1 on 2,5 Ly means of enrth
.fill with wrap-around rock cones at the abutmenta, He otffered mo obJect.iona
to this arrangement, )

ﬁecmse of lorg past experiente with this dam, M-, Orimia

da;a not thiwk that any additio~al freeboard will be recuired because_of the .

* 3 foot collapsible flashboards, / Wo will thersfore show the sbutments and

- \
exbenkments raisea ten fest rather than thirteen fest as shown on last

winter's sketches, | /9‘ [

OCONE 1,




3) Abutmert Buttresses:

The condition of these structures is still nﬁxch the same ss
reportt_»& in Mr, Burroughs' memorandum, and there is no evidence 'of any repairs
havirng been made, However the left abutment i1s no longer stamiing in perfect
perpendicular slignment; its downstream portion has furthex' separated from the |
counterforts and there is a definitely discernible tilt sway from the embankment,
The right abutment is still, to all appearances, standir_ in a vertical poaition.
Otherwise, except for the rock pockets mentioned by Mr, Burroughs, the abutment
buttresaes appear to be in excellent condition.

} Probably the main reason that only the downstream nortions of the

sbutment walls have tended to separate from the counterforts is the bracing sction

o provided by t_,he concrete deck which i3 continuous, without joints, clear across
:?. the dam from sbutment to sbutment, |

I discussed various methogs of raising and reinforcing these
structures with lr, Oriewold and we both agree that nothing definite can be
decided until the adjacent embankments have been removed and the bnclé foces of
the abutment walls expossd for inspection, I told him that we might shm;
alternate arrangemsnts in the drawings which we are to prepare, and thot the
fina) details would be made after inspection of the resr faces, He appeared
to feel that such an arrangement wcnld' be eatisfactory. I havs several

different ideas in mind and may discuss thom in & later nemorand-um.

L) .Decka

1 -

The deck 1s still much as described in Mr, Burrouchs! old memo-

randum, However I doubt that the tones of relatively poor concrete extend

% @ anywhere near all the way through the concrete, I base this opindon on the

|

Lo veR
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statemsnts of Mr, Oriswold and the caretaker of the dam who hass been there for
many years, I beliow;e the job has bean in care of the smme family aver since
the dam was built, They both say that the deck has never been known to leak

8 drop, which would indicate that the inner and bottom zonos of concrote must be
in pretty good shaps, Mr, Oriswld end I both &gree that sbout all thst need
be dons is to remove the loose and danaged concrete, roughen tha entire deck,
apply m.odar.n treatment to the treoated deck, and install a new cancr.oto facing,
heavily reinfarced, and with amjle additional barz to tako rezative bonding

over the butiresaes,

$) Floors:
The floor remains as described by Mr, Burroughs, I believe
that all that need be done i8 to remove carefully and replsce any damaged

concrete, However, drilling and thorouzh inapection must be made over that

ares,

6) Splllway Buttresses:

The spillway luttresce-, at least those poriions well within the
dam, are in surprisingly good conditior and it may not be nscesrsry to face them
as shown on th§ tketches 1 ;:lls'.io last winter, Their e"«rrme.dmstman pox;tions,
especially on the butiresses ;ndjacent 10 the outlet bays, are badly eroded, by
frost action and rum.x'y,g water, This will'be costly, as most if not all of
thies concrete mey have to be removed snyway to rake room for the new concrete

bucket,

7) Outlet Yorks:

As described by Mr, Burroughs, there sre four valve-controlled
outloet pipes, one in each of four bays, Mr, Oriswld says that no changes

CLONER
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' l are contenplated in this arrsn;ement and therefore we will not be required t<.>
concern ourselves with this feature, As 8 matter of record, tho wooden weirs
! shown on the original drawings have completely disintegrated, and under the
; i present operating procedure thsy are no longer required,
i .

. 8) Aprom:
" The wooden apron was replaced a couple of yenx;a ago and is in
excellent condition, This is only the second time it has been repleced since
the dam was bt;ilt in 1906 or 1907! It will be removed in the contemplated

reconatruction,

9) Log 'Sluice:
‘ The notch in tha deck which was provided for a log sluice will ba .

3

clésed 8s thare is no longer any need for a log sluice hers, In kr, Burroughs!

memorandun he says that the log sluice was never used,

| —— T o T

10) Entrences
Entrance to the inside of the dam is by means of a trap door in
the apron, the old entrnnce throygh,the right abutment having been filled in and
/\QAO ,A.._‘/zx( t?
closed,“ Mr

. Orievold and the caretaker are both vary much in favor of a new

stair well to the old opening, Wa will work this out and how it on our druwings,

11) Walkway Through the Dasms .

- The walkway is built of ticber and is inexcellent condition. A

’ .2 x |y handrailing should be sdded, ‘ ' : ,T

.- PHOTOO RAPYS I shot a roll of 35 mm black and whi!: (20 exposure) but do not
: " % have the printe as of this writing, ' . |

Lo i~ H, P, McCARTR
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REPORT FRCOU GEOROE ®#QMLFX

" ) . higust 2, 1963
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Ambursen Engineering Corp,
295 Madison Aveme
New York, N.Y.

Atten: Mr, S, W, Stewart, Pres,

Desr Mr, Stewart: _

In roply to your letter of Jyly 30; 1963 4in regards to "Cray Dam",

I have Just returmed from a visit to the Dam and the following are
some of my observationss

1. Thore 1s a good access road, which looks as if 1t had been built

recently, Qt the northwest end of the dam, This rocad leads to the hearth; the
rosd is gravel, and has considerable room on either side for storage and equip-
ment, 'arvd there is also a large space at the junction of the main highway where
crushed stone and sand has been stored by the County', and which I understand .
they do not use any more,

With very little work with a bulldozer any one could fix this r.o.ad. 80

that one would be able to drive a crane out onto the hearth which projects quite

some distance froam the end of the spillway, I bLelieve that a crane setting on _

the hesarth could reach nearly-all of the work contemplated on the dam except
perheps the addition on the abutments, which would probably require lemtﬂening
the boonm, . .

‘l’he. wooden spillway, which is made of L" hardwood plank, and nailed
to ﬁod timbers with iron dowels or very lax:ge apikes would warrant s crane for
their removal, also the handling of soc.tioml forms for buttresses, and placing

of concrete, and stripping of the forma.could be done by crane, I think a

smallportabls mixer could be' sct up within reach of the crane,

OLon (A
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The old road on the south east end of the dém is in very poor conditi&n,
snd quite steep in plazes, It tops the embankment about LO*' from the southeast
abutment, Dirsctly south of this point the ground rises and levels off, f
think quite suitable for a cablevay tower, However the room on ton of this
embankuent is smull, unleas one goes awt toward the reservolr basin, Lookirg
across the dam the northwast ajde looks as if it slopes down, but I think it
wonld ba suitable for‘ cabl.emay torer; there is so much brush and tress thst it
348 hard to tell how the land lays,

There was alco a road lesding to the ton of the morthwest embankment,
but it 48 811 zrown up with trees and Qruah, and I was unable to find the elign~
ment,

Mcs t of the people that live in these small towns around Ut;ica, Herkhner‘
end Iiion &1l work in the ciby, Lebour will be difTicult. The quesiion of |
Onions must be handled carefully, .

It Hr.'NcCarter is up in th's section egain I would be glad to ﬁave him
come and see me, to talk Ambursen dam, Since Mr, Beland :ft I have not heard
much about Amburssn Dea men, I guess most of tho old timer: have passed ;n. Yo
generally get a Christmas card froz Mr, Huntley, . You mentiomd that ﬁ;
Burroughs is living in MNew Hampshire, Did he fully recover from the illnqea he
had? '

I hope what little information I have given will be of sors uae.to you,

If there is anything further that I can do from this end, I will be
gk d to do it, .

Yours truly,

/8/ Geo, K, Wohler

OONVER,
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principal engineer for the Board, I also met his sscistant, Mr, Rossar,

MEMOIANDUM TO THE FI i

By
E, H, BUIi:OUGH3

November 19, 1948 i

INSPECTION OF UPPER GRaY, N.Y,
WATER SUPPLY DAM
CITY OF UTICA

On November 16th I arrived in Utica and called st the office of the

Board of Water Supply at 712 Washington Street where I met Mr, L, J, OGriswold, 4

We at once set out for the dam which is sbout 25 miles o.. of Utice
on a yood black top eurface road, The dam is located on Black Creek only &
short distance out of the small tom of (Oray on the road to Iittle Falle, N Y,

As our‘recorde will show, this dam was built for a private company
nmmed the Consolidated Water 7Jompany of Utica, and was built in 1906-7, The
construction wac dore by our compary,

The city of Utica }ook over the dam some years ago having purcﬁased
al} property ané rights from the privste compary,

Through a contract-agreement with the owmers of a large water supply
dm some distance below the Upper Oray Dam the city of Utica draws its presont
water supply from that reservoir, It was constructed and is row controlled by
two or throo power companies armd one or two paper companies, The tributary,
Black Creek, flows into this main reservoir, The City hes two low dam aiﬁoa
on £he same waterrched from which it could fead water into this main reservoir,
However, it sppsars taet the most economical mesans of supplying additionni A
.storage ia by means of raising the old Upper Gray Dem,

The Upper Oray Dam now supplies a storage of about one billion cuble

foeot of water which will be doubled by increasing the hsight of the dom the

eovrE R
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proposed amount, namely 10', However, any additionsl height that tha dem could

be reised, sesy 3' or L' should be studioed as Mir, Griswold said that he was sure
the small cost of additional flowage rights would be Justified and would greatly
increase the amount of added storage, %o s to see how much the present
structure can be safely ralsed, .

Before investigating the site I trought up the possibility of 4in-
utalliﬁg crest gates or Talnter gates for the purpose of atoring water to flood

level but this is quite evidently out of the question because of the severe cold

weather conditions and because it would require a caretaker and hesting apparatus
to keep the gates clear, Furthermore, it looks as though they wauld be pro-
h:\*.:itivo in cost in sny event, ’

There is an unusual condition,' that at sny time the owners of tjbe main
reservoir call for dumping any or all of *the water in tha Unper Gray dem thia

" has to be dons, The re;ervoir was actually. emptied two weeks aco and thers was
very little water in the reservoir bed which made it corvenient for complete in-
spection of the étmcta;a_.

Unfortunstely we do not have a complete set of worki:g érawings for
this structure., One of the vital drawings is missiig, namely the ore showing
reinforcement details, Our drawings show quite clearly the thicknesses of the
verious members and that is about all,

Our working drawing #6-30A essentially is correct excent that the
spillway crest at the right bank was not constructed as indicated but wes built
to include a log sluice entrance in the second bay from the right sbutment,

This 18 shown oa the revised drawing which corrected date is given ss October 18,

1906 vhich I have obtained from chie City., Also, there is a stop in the floor

1' slab between buttress #3 and buttress f; as indiceted in this print and which i»

not shown on our print,

CLwVER
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In genersl, this structure is not one of our smoothest Jobs of con- -

struction, although it should be rcmewbered that the Qam is over forty years
of sge, Nevertheless all parts with the exception of one deck described later
are composed of substantial concrete, I see no reason why the etructure cannot
be raised at least to the proposed 10' height and probatly a few feet higher,

It is more than likely that the concrete was made uo of bank gravel
obtained in the immediate viéirity of the dam, However, I do'not think thofe
i8 any evidence of daterioratidn due to dirty sggregate, Such imperfections
&8 there are in the structure seem to be the result of rock pockets and lack
of epading as well as the effect of ovvrweﬁ corcrete, a common practice in
those years,

Certainly very little effort was made irn finishing up the earth

t'jﬁ

embankmenis, Actuslliy ihe enbaniménta were ot espacially well conspnwi;d
and if it was not for the fact that they contained a concrete corewall, thoy
might have given trouble from leskage, There seems to have been placed the
propsr amount of material upstream from the corewall but on the downstroam side |
the slopes were made very steep and irreguler, with the result that the top
sections of the counterforts of the two abutmente are exposed, the designs for

" which conform with the outlins of a proper earth embankment slops, In tiis

) comction I noticedthat at least one counterfort on each a-butmnt near the

orest had fallen away from the abutment, Also, there appeared to be no ro.-

inforcing rods that ‘ahould have tied the counterfort to the abutment, 'l'hoi‘o

de some question in my mind as to whether any of theae counterforts were re- - |
inforced although one of the drawirgs indicates that a floor type of counter- :

fort was used, Nevertheless, it is quite likely that both sbutments may have

}
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besn constructed merely as mass concrete walls without reinforcement and vgithout
any floor base on the earth-filled side, Nevertheless both abutments are
standing in perpendiculsr aligmment and there is no indication that thore has
bsen any movement of either abutment,

The left asbutment, which 1s the east abutment, has a rock poocket at
the domstream enci on the water side, There 1is also some evidence of ice
action, but the defect is not seriocus amd can be !;eadily corrected although -
considerable doweling will have to be done, 'ﬂxore.is also a similar condition'
on the right abutment but less serious,

The poorest spot of concrete is locatéd o two decks adjacent to the

‘left asbutment about half way down the height of the dam, I am practicélly

certain it wss mercly the result of a bad rock pocket, I did not get a chance
to get down to this deck, ' In all probability this defect g(';es nearly all the
wey through the deck amd I would expact that part of these two deck slabs will
have to be replaced with new concrete, Unfortunstely it was impossible to
examine the underside of these two slabs bacause thare is a buttrass wall bnctm.
phe left abutment which extemds vartically from the floor slab to the crost and
includes two bays of the dar, Similar construction is located at the right

abutment, Evidently these two strut walls were installed to help support the

sbutments and may contain tension steel, T

- O “l'
The timhoi apron has been replaced at least once, However, it is in
fair condition except that the~e ara cor.siderable onenings between esch timber

snd therefore it offers no protection against freezing inside of the dam,

I was told by the caretaker, a Mr, Farr who lives immediately below tpo danm,

[Z'J/VE <
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that the tempsrature never got below freezirg inside the dem when water was
running over it but that unleas water was passing over the dem, it got dowm
below freezing inside the dam, As a result they have had a little trouble
with at least one of the valves, One or two new bomets had to be instslled
becsuse of freezirg up of the valves,

The dam contains 24" outlets in four bays, However, if I recall
correctly in only three bays were valves provided, These wore 24" sirze,

Our early drawing indicates that there is only ons valve per bay but two were

installed in each bey, one for emergency. The dovnstrema valve was 1nat.alled'

without a support (contrary to detsils of the drawirg) snd is supported by
cantilaver action of the pipe, a rather bad situation, In the raising ox‘ the
structure this should be corrected, _ o
The inspection of the insids of the dam revealegl that all of the
deck slabs examined appear perfectly sound, There is no indication of i:;akage
nor is there any indication of cracks in the deck or in the buttresses, | This

dam was built with buttresses with 10' centers ard no iaunches, & type of cone

struction long since abandoned, and it is surprising that some leakage did not _

occur at the deck supports,

The surface of the floor shows evidence of frust action as the skin
surface has become badly roughensd and the aggregate is showing but actually
I would say the slab itself has not weakenegi"arw appreciable amount,

The reinfarcing bars sticking aut of the steps of tim buttress fon;
future extension are somewhat corroded but have not been rusted to the point

of becoming useless, More ard heavier dowels should have been used.
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The downstresm step of the buttresses is shown considerably longer

than indicated in our prints and, as will be seen from the photogreph, is
badly worn away, ' These steps will have to be removaed entirely for the mw
buttress foundation extension,

There will be no occasion, in raising the dem, to provide a log
sluice, 1In fact ths log opering was installed but'no log sluice was ever
built, ,

There appesrs to be plenty of materisl for the raising of the cn‘.nré:-
ments, The material contains quite a lot of gravel, The same type of cora
construction should be uaéd. |

It: would be necessary to briig in sggregate for concrete, For the
amount of concrete that will be required which will be 1o ss than 2000 yards,
crushed stone should "De parchased from the Easton Rock Froaucts Company which
has a large-limestone quarry which I think is at;mt 15 miles from the site,
'm;'w seme company will also furnish waaheq sard from its lrenton, N.Y., plmt
which I bolieve is8 10 o 12 miles amay; In returning from the site we called

at the office of the Easton Rock Products Company but were unable to get any coatw
» f

data beczusze a girl was tho. only one present at the offics, She said that we

'shoulgi write to their Utica office, attention Mr, . C, A, Munce, ' .:-,
In the raising of the atméture it seems highl)_r desirable that. a mw

means be provided for entrance to the 1m1cie of the danm, ‘me'.orlgiml schome

was to enter through about a L' square shaft on the right sbutmert, Two rows

of narrow hand rungs were instslled in the conventional mamer, However, this

wes a tiresoms means for frequert entrance, P\xrthomore., tr.xeae runygs nave now

rusted nearly off 'in places and are dangerous for use, Fntrance is aw being

OLOVE R ' .

g




)

-7~

made through a hole .1.n the timber apron, Mr, Griswold thought that we ahould
provide & horizontal concrete entrance conduit to be constructed on the water
side of the right sbutment, at sbout the level of the platform to the valves,
Incidentally, no concrete platform was ever built inside the dam, Timber con-.
struction was used and this 1a in bad shape,

| It would be quite costly to build a similar antrance on the earth side
of t)—ae‘right sbutmoent and I rather think that the mw entrance should be tafilt
sbout as Mr, Oriswold has suggested eventhough it will mean cutting down elightly
the langth of spillway, |

This project looks like it might bo about a $125,000 or 815 0,00:_.O.:job
of construction, I doubt that the cost of a cableway installetion would be
Justified, but the cost estimate should clear that up,

‘Labor 18 good in that area except that Utica and other nearby cities
draw the best men to bulldiig work, I was iaformed that'commor; labor in thia
area 1s- getting about $1,20 per hour am the carpenters and u;echmiw ebart £1.80.
It might pay to take a lobk at the idea of raisirg the rates so as to pull:.in
the Isst men, It will not be 8 long job if we can get full coopei'ation all .

sround,

I have mot checked the Umior situstion as I think it would be pre-

mature and unvise to do so now,

E. H, BURRQUGHS
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'S5, The following items have heen omitted from the copy of the
report titled "Working Papers for Enpinecring Report and
Report on Field Inspections, Etc." included as Appendices
F3-45 to F3-72:

1) 4 pages of photos taken July 1963.
2) Sketch with embankment volume calculatfons.

3) Sketch showing general arrangement of the proposed raised
spillway and embankment in cross-section.

4) Sketch showing general arrangement of the proposed raised
spillway and embankment {n plan.

5) Sketch with rock volume calculations.

6) Sketch with cross-sections of proposed raised embankament.
7)  Sketch with proposed new counterforts.

8) Sketch with proposed new spillway deck.

9) Plan of Spillwaz, by Ambursen Hydraulic Construction Co. -
see Appendix G-2.

10) Spillway Sectfon aad Dctails, treccd by Consclidazcd

. N
Water Company of Utica - see Appendix 6-3.
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comass.  IO-A P

Intra-Company Communication

70_>-ku:;.-;c2! g, (‘,:r.'bo, Pri_u_cip.eal Engiticen SUBJECT Gray Reservoir

—— e —

YROM. Adrdaen Folhuge, Senlor Fuginecr . CARBON TO.
DATY  _Jure: %5,.098) 19 ___

T T S e o = e ——— e e S e~ —————)

The followiny data rey

Gray (Tracy) Reservair was cowpiled from cxisting
record. of the Consolidated Rater Company of Utica and tl.e U.ica Poard of
Waker Supply from Jasgary 1914 to date.

9 0ee, 1932 = 3.8 rainfall

4 0uc. 172 « over O, spi)lvay

S 0et. 1712 =« ower O.00 spi)iviy
. € Oce, 123} = evor 0,32 spillvay

P o, )] « over 0.6 epl)ivay

8 o, 1932 = over 1,0 gpiliviy

June 194 « 2,04" painfall

M Pt E o puer 6 8 et l oy
Jume (94 = over }.10 gpillvay
Juae (914 = over |00 epilivay
Juswe P9t =« over 1.0 spillvay
Jusw 944 = gwer &7  epl ) lvay

AW ty e e

) may 138 = ower 2,00° apillvay

2 magn [1i4 ower 2.0° spillvay

WrE s Precipitation recordines verye discontinued Jancary 1978,
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